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ABSTRACT 



The Defense Fuel Supply Center is the primary buying agent 
for most of the petroleum used by the Department of Defense 
and other Government agencies. Purchasing nearly 200 million 
barrels of oil per year, the Fuel Center's costs have varied 
dramatically depending upon the market price of oil. One 
creative idea for stabilizing costs and reducing price risk 
exposure is to hedge purchases in the cash market with the use 
of futures contracts. 

This thesis examines and assesses the ramifications of 
futures trading in light of current procurement practices, 
market conditions, and trends, in an effort to answer the 
question of whether this proposed strategy is viable or wise. 
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I . INTRODUCTION 

A. CHAPTER OVERVIEW 

This chapter provides basic background and identifies the 
primary thesis objectives. It also presents the research 
questions that will become the primary focus of this research 
effort. This chapter defines the scope, limitations, and 
assumptions that have been used to develop this thesis, and 
also explains the research methodology. Finally, this chapter 
briefly describes how the thesis is organized and what is 
addressed in each of the following chapters and appendices. 

B . BACKGROUND 

The Defense Fuel Supply Center (DFSC) is the primary 
purchasing agent for most of the fuel requirements within the 
Department of Defense (DoD) and other Government agencies 
(DFSC, 1992, pp. 1-33). In this strategically important role, 
DFSC has grown to become the single largest customer of 
petroleum in the world (Hart, 1990, p. 34). 

While DFSC is the single largest customer, it has 
procurement handicaps that prevent it from buying oil 
effectively and efficiently in a world of unpredictable 
prices. These handicaps reduce flexibility, and add enormous 
expense to the price that the Government must pay for the 
petroleum it needs. 
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The amount of fuel purchased over the past few years has 
been steadily declining. Despite this fact, DFSC's costs have 
continually varied between one and ten billion dollars per 
year, with costs depending heavily on the market price of oil 
(DFSC, 1992, p. 9). 

Since this tremendous market price exposure is not 
adequately addressed by current contracting methods, an 
excimination of alternative approaches is worthwhile. One 
creative idea is to allow DFSC to trade in the futures market. 

C. OBJECTIVES 

This thesis simply seeks to answer the question of whether 
should DFSC should trade in the futures market. The goal is 
to discover whether such a commercially based strategy 
designed to reduce unpredictable price exposure, is viable or 
even wise for DFSC given its environment. This thesis 
concludes that it is. 

In order to adequately answer this question, this thesis 
first examines DFSC. It explains DFSC's organization and 
identifies some of the weaknesses of current procurement 
practices in light of market conditions, and economic as well 
as political trends. It then examines the structure and 
function of the futures market to explain how it operates. 
The thesis then examines the factors that drive the underlying 
prices of oil in order to explain their importance and linkage 
to the futures market. It looks at ways of assessing futures 
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performance, in an attempt to develop feasible futures trading 
strategies. Finally, it examines futures trading in terms of 
its strategic fit to determine if a futures trading strategy 
is plausible. 

D. RESEARCH QUESTIONS 

The following research questions provide the primary focus 
of this thesis: 

1. Primary Research Question 

• Should the Defense Fuel Supply Center trade in the futures 
market? 

2. Subsidiary Research Questions 

• What are the potential benefits of the Defense Fuel Supply 
Center trading in the futures market? 

• What are the potential problems of the Defense Fuel Supply 
Center trading in the futures market? 

• What contracting practices or changes would be required to 
implement a futures trading strategy? 

• What are the price drivers in futures contracts and how do 
they compare with the underlying commodity spot market? 

• What are potential ways of measuring futures trading 
performance? 

• Does futures trading have a strategic fit within the 
Defense Fuel Supply Center? 



E. SCOPE, LIMITATIONS, AND ASSUMPTIONS 

The primary and specific focus of this thesis is to 
evaluate whether futures trading is viable or wise for DFSC. 
However, this thesis also addresses the driving factors which 
DoD officials should consider in assessing the opportunities. 
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and limitations of applying this widely used commercial 
practice to a public sector environment. 

Although other alternative strategies will be mentioned, 
this thesis will not evaluate the merits or problems of any 
other strategy under consideration. This thesis will only 
seek to provide depth of understanding in futures trading and 
associated issues. 

The general assumption is made that the reader has little 
knowledge of DFSC or futures trading beyond what has already 
been mentioned. The assumption is also made that the reader 
has at least a basic awareness of general management 
principles, and Government contracting practices. 

F . RESEARCH METHODOLOGY 

Research for this thesis was started in September of 1992 
and concluded in December of 1993. An extensive review of 
available literature was conducted on the subjects of general 
economics, oil price behavior and industry history. Government 
budget policy trends and forecasts, DoD trends and forecasts, 
futures and options trading mechanics, market history and 
theory, risk management, fundamental and technical market 
analysis, market trends and forecasts, corporate finance, 
strategic planning, auditing and cost accounting, general 
business management. Total Quality Management, Government 
procurement reform, and Federal and State Law. 
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Over 30 hours of personal interviews were conducted with 
people from DFSC, the Department of Energy (DOE), the 
Commodities Futures Trading Commission (CFTC), the New York 
Mercantile Exchange (NYMEX) , Congressional Staff, and the 
States of New York, Texas, and Massachusetts. 

On site interviews were held at DFSC, and the Washington 
D.C. offices of DOE, CFTC, and NYMEX. Available records and 
private memoranda from these organizations were closely 
excimined. An on site visit was also made to the New York 
NYMEX offices and trading floor, located in the lower stories 
of the recently bombed World Trade Center Building in Lower 
Manhattan. 

Additionally, DFSC and NYMEX provided over 30 floppy 
diskettes of historical price data in Lotus 1-2-3 format. 
This information can be made available for follow on research 
upon request and with written peirmission from DFSC and NYMEX. 

Finally, a roundtable discussion on possible legislative 
language to authorize futures trading was held with the 
graduating Acquisition and Contract Management class of the 
Naval Postgraduate School in Monterey, CA. 

6. ORGANIZATION OF STUDY 

The following provides a brief description of the 
remaining chapters and appendices: 

• II. DEFENSE FUEL SUPPLY CENTER BACKGROUND - This chapter 
provides an overview of current DFSC business activities 
and procurement practices, and describes some of the 
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problems they create. It also explains the range of new 
procurement strategies under consideration, and offers 
opportunities for further research. 

• III. EXAMINATION OF THE FUTURES MARKET - This chapter 
describes the futures market and explains how it is 
structured, and regulated. It also explains how it 
functions, and is used by different segments of the 
market . 

• IV. FACTORS AFFECTING THE UNDERLYING PRICES OF OIL - This 
chapter describes the primary factors that drive prices in 
both the spot and futures markets. This chapter also 
explains the primary differences that exist between the 
two most popular methods of market analysis. It also 
explains the connection between futures market prices and 
the spot prices of the underlying oil commodities they 
represent. 

• V. ASSESSING FUTURES PERFORMANCE - This chapter looks at 
potential ways of assessing and measuring futures trading 
performance. It explains basic trading strategy design, 
and offers an example of a workable strategy that could be 
used as a guide for more sophisticated strategy 
development . 

• VI. ANALYSIS OF STRATEGIC FIT - This chapter examines 
futures trading in terms of its strategic fit to the 
relevant public sector environment. It describes the 
importance of strategic fit, and uses a public sector 
based strategic planning model to determine whether 
futures trading has a particular strategic fit within 
DFSC. This chapter exeunines some of the barriers to 
futures trading and describes what would be required for 
implementation. This chapter also provides ScUtiple 
legislative language as a guide for developing proposals 
to authorize futures trading within DoD. 

• VII. CONCLUSIONS AND RECOMMENDATIONS - This chapter 

provides a brief review summarizing the intent and general 
focus of the various topics discussed throughout the 
thesis. It also offers specific conclusions and 

recommendations based upon an interpretive assessment of 
the research completed. Finally, it addresses and answers 
each of the research questions originally posed, and 
recommends areas for further research. 

• APPENDIX A - GROUND FUELS DIVISIONS - This appendix 
provides statistical business information for two 
operating divisions within DFSC. 
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• APPENDIX B - SPECIALTY FUELS DIVISION - This appendix 
provides statistical business information for an operating 
division within DFSC. 

• APPENDIX C - NATURAL GAS DIVISION - This appendix provides 
statistical business information for an operating division 
within DFSC. 

• APPENDIX D “ SPECIALTY ACQUISITIONS DIVISION - This 
appendix provides statistical business information for an 
operating division within DFSC. 

• APPENDIX E - BULK FUELS DIVISION - This appendix provides 
statistical business information for an operating division 
within DFSC. 

• APPENDIX F - GLOSSARY OF TERMS - This appendix provides a 
copy of a futures trading glossary developed by the New 
York Mercantile Exchange and geared toward the general 
public . 

• APPENDIX G - FUTURES CONTRACT SPECIFICATIONS - This 
appendix provides a copy of standardized futures contract 
specifications for commodities traded on the New York 
Mercantile Exchange. 

• APPENDIX H - SELECTED PRICE DATA - This appendix provides 
selected historical price information that was used to 
develop sample trading strategies for Chapter V. 



H. SUMMARY 

This thesis seeks to answer the question of whether DFSC 
should trade in the futures market. The primary goal is to 
discover whether this strategy would be viable or wise. The 
research questions presented will act as the primary focus for 
the remainder of this thesis, while the chapters described 
will provide the structure. Additional information, such as 
business statistics, key terms, contract requirements, and 
selected data, is provided in the appendices listed. 
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II. DEFENSE FUEL SUPPLY CENTER BACKGROUND 



A. CHAPTER OVERVIEW 

This chapter describes the basic context of DFSC's current 
operations and provides a foundation for further examination. 
It provides an overview of DFSC's current organizational 
structure and summarizes many of the major business activities 
for which DFSC is responsible. Some contextual perspective is 
given to current procurement practices and some of the 
problems they create. Reasons are given for looking at new 
procurement strategies, while the range of new ideas is 
briefly discussed. Finally, opportunities for further 
research are identified. 

B. ORGANIZATION AND BUSINESS ACTIVITY 

1 . Primary Role 

The Defense Fuel Supply Center is the primary 
inventory manager and purchasing agent for most of the fuel 
requirements within the Department of Defense (DoD). 
Additionally, it provides similar services to many non-DoD 
activities including the Postal Service, Veterans 

Administration, General Services Administration, and National 
Aeronautics and Space Administration. It also services most 
of the major departments of the Federal Government including 
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the Departments of Agriculture, Commerce, Energy, Interior, 
Justice, and Transportation. (DFSC, 1992, pp. 1-33) 



In this strategically important role, DFSC has grown 
to become the single largest customer of petroleum in the 
world. On average it purchases more than half a million 
barrels^ of fuel products each day for DoD and other Federal 
agencies. (Hart, 1990, p. 34) 

2. External Chain of Command 

Organizationally, DFSC is a subordinate activity of 
the Defense Logistics Agency (DLA). Figure 1 shows how DFSC 
fits into DLA's structure. (Defense Logistics Agency Command 
Support Office, 1993) 

Within the broader chain of command, DLA reports 
directly to the Under Secretary of Defense (Acquisition and 
Technology) , with dotted line relationships to both the Joint 
Chiefs of Staff and the Acquisition Heads of the various Armed 
Services. It provides both general materiel and contract 
management support, as well as weapon systems support for all 
of the Armed Service branches. (Freeman and Gandy, 1989) 

Major subunits under DLA include the Offices of 
Materiel Management, Comptroller, Corporate Administration, 
General Counsel, and Acquisition. The Office of Acquisition 
performs a variety of general procurement and contract 
management services, and is further divided into Defense 

^One barrel equals 42 gallons. 
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Contract Management Districts (DCMDs) . Each DCMD provides 
contract management support services to a particular 
geographic region of the United States. (Defense Logistics 
Agency Command Support Office, 1993) 

The Office of Materiel Management coordinates Supply 
Management, Distribution, and a number of Inventory Control 
Points ( ICPs ) . The Supply Management function is organized 
through various Service Centers. These Service Centers 
include the Defense National Stockpile Center, the Defense 
Logistics Services Center, and the Defense Reutilization and 
Marketing Service. The Distribution function is organized 
through Distribution Regions that geographically manage 
Eastern and Western zones. The ICPs are organized around 
broad types of commodities. (Defense Logistics Agency Command 
Support Office, 1993) 

Each ICP is responsible for procuring and managing 
broad categories of items commonly used by all of the Armed 
Services as well as numerous Federal and Civil agencies. The 
Defense Personnel Support Center (DPSC) manages medical 
materials, clothing, textiles, and subsistence items (Customer 
Assistance Handbook, 1991, pp. 28-32). The Defense Industrial 
Supply Center (DISC) manages common hardware items, industrial 
accessories, and various engine components. The Defense 
Electronics Supply Center (DESC) manages electrical 
connectors, semiconductor devices, and electronic components. 
The Defense General Supply Center (DGSC) manages various 
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machinery, appliances, furnishings, instrviments , chemicals, 
and miscellaneous printed materials. The Defense Construction 
Supply Center (DCSC) manages excavation equipment, guns, 
construction materials, diving equipment, and water 
purification equipment. Finally, the Defense Fuel Supply 
Center (DFSC) is responsible for managing a full spectrum of 
energy products including jet fuels, gasolines, gasohol, 
distillates, residuals, bulk lubricants, coal, crude oil, 
natural gas, and synthetic fuels. (Department of Defense, pp. 
39-40) 

3. Internal Organization 

Figure 2 illustrates DFSC's internal structure. The 
Defense Fuel Supply Center has its own Office of Counsel, as 
well as many other Directorates for specific support functions 
including Supply Operations, Alternative Fuels, Quality 
Assurance, Information Systems, Resources Management, Finance 
and Accounting, and Personal Staff. (Defense Logistics Agency 
Command Support Office, 1993) 

Of particular interest is the Office of Market 
Research and Analysis. This department employs numerous 
industry economists, market analysts, and Strategic Petroleum 
Reserve experts. They provide extensive analytical, 
theoretical, and practical support, as well as training for 
both procurement strategy development and program execution. 
Most of these highly professionalized individuals have 



12 



0 

c 

0 

O 

Q. 

Cl 

Z5 

CO 

0 

Z5 

LL 

0 

0 

C 

0 

H — 

CD 

Q 




CQ 

CD 

OD 



O 

a 



o 

cx 

□. 

D 

c/) 

T3 

C 

CO 

E 

E 

o 

O 



Figure 2 Defense Fuel Supply Center 



13 



received extensive training in the field of economic analysis. 
All possess advanced degrees, while some boast many years of 
analytical experience. Christopher Lee, the current 
Department Director, holds a Ph.D. in Economics and has been 
reputably published in numerous Defense and oil industry 
journals. In fact, most of the employees in this office have 
been published in similarly respected journals.^ 

The procurement function resides within the 
Directorate of Contracting and Production where most of the 
actual buying occurs. Primarily, this department employs GS- 
1102 Contract Specialists who receive three years of general 
DoD procurement training as well as specialized training in 
petroleum commodity buying. The typical buyer enters DFSC 
with a four year Bachelors degree and starts work as a GS-5 
grade Procurement Trainee. Unfortunately, this office has a 
high turnover rate. Many of these buyers will transfer or be 
promoted to other Government Procurement Activities within 
three or four years after joining DFSC. (DFSC, 1991, p. 23) 

The Directorate of Contracting and Production is 
divided into various support functions and divisions 
specializing in commodity acquisition. The major support 
functions include Competition and Pricing, Operations Support, 
and Contract Review. The actual buying offices include the 

^Interview between C. Lee, Director of Market Research and 
Analysis, Defense Fuel Supply Center, Alexandria, VA, and the 
researcher, 23 August 1993. 
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Divisions of Ground Fuels, Specialty Fuels, Natural Gas, 
Special Acquisitions, and Bulk Fuels. (Defense Logistics 
Agency Command Support Office, 1993) 

The two Ground Fuels Divisions buy coal and bulk 
lubricants, as well as fuels specific to Army Posts, Marine 
Camps, and Naval Stations, for both domestic and overseas use. 
The Specialty Fuels Division buys domestic and overseas bunker 
fuels for ships, and into-plane contracts for refueling 
military aircraft at commercial airports. The Natural Gas 
Division buys natural gas products for DoD as well other 
Federal and Civil agencies. The Special Acquisitions Division 
buys fuels for alongside aircraft refueling at Naval Air 
Stations, provides small purchase and base contracting 
support, conducts special studies of commercial activities, 
and manages petroleum inventories at both Government Owned 
Contractor Operated (GOCO) and Contractor Owned Contractor 
Operated (COCO) storage facilities around the world. Finally, 
the Bulk Fuels Division buys most of the jet fuels, motor 
gasolines, diesel fuels, and fuel oils used both domestically 
and overseas by DFSC's customers. (DFSC, 1992, pp. 23-56) 

4. Business Activity 

Appendices A through E provide more detailed 
information on the unique business activities of each of the 
buying divisions mentioned. In terms of general business 
activity however, jet fuels comprise the largest portion of 
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petroleum products purchased by DFSC. Consisting of naphtha 
based products like JP-4 and kerosine based products like JP-5 
and JP-8, jet fuels make up more than 70 percent of the 
aggregate volume of petroleum products purchased each year. 
Distillates make up nearly 25 percent, with aviation gasolines 
(AVGAS), motor gasolines, and heavy residuals making up the 
balance. (DFSC, 1992, p. 7-8) 

As should be expected with continually shrinking 
budgets, total purchases have declined in recent years. 
Volumes of all petroleum based products bought have declined 
by almost 50 percent in less than ten years. Table I gives a 
breakdown of total volumes purchased for each of the various 
petroleum products managed since 1986. (DFSC, 1992, p. 7-8) 
TABLE I BARRELS PURCHASED 





BARRELS PURCHASED 
(in millions) 






1986 


1988 


1990 


1992 


AVGAS 


.3 


.1 


.1 


.1 


Jet Fuel 


141.8 


146.0 


143.9 


85.8 


Motor Gas 


8.6 


6.7 


4.7 


3.0 


Distillates 


49.6 


48.6 


43.3 


29.3 


Residuals 


11.6 


5.1 


5.7 


3.8 


Totals 


212.0 


206.5 


197.6 


121.9 


(DFSC, 1992, 


p. 8) 









In terms of actual sources of supply, there is a 
distinctively American preference. In fact, nearly 85 percent 
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of the petroleum purchased comes from domestic and Canadian 
sources. Astonishingly, less than two percent of all of the 
petroleum bought by DFSC comes from the Middle East or Latin 
America. (DFSC, 1992, pp. 4-12) 

Although small business plays an important role in 
DFSC's activities through various set-aside programs, roughly 
70 percent of the contract dollars go to well known major 
companies. As shown by Table II, more than 50 percent of 
DFSC's total business is spread between the top ten suppliers. 
(DFSC, 1992, pp. 15-18) 

The Defense Fuel Supply Center is a world-wide buyer 
and manager of petroleum and other energy related products. 
This global activity reflects the fact that petroleum is a 
world-wide industry and DoD, DFSC's primary customer, has a 
world-wide presence. To capitalize on world price 
opportunities and global competition, DFSC has developed more 
than 5,100 sources of supply world-wide, and relies on 
competitive procurement procedures for nearly 98 percent of 
its purchases (DFSC, 1992, p. 4-11). 

Despite the strengths of this competitive business 
practice and infrastructure base, DFSC is unable to react 
quickly to world price opportunities on a routine basis. This 
becomes a critical factor as Defense budgets decline and world 
oil prices fluctuate dramatically. Current procurement 
practices cause most of the problems. 
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TABLE II TOP TEN DFSC CONTRACTORS IN FY 92 





TOP TEN DFSC 


CONTRACTORS IN 


FY 92 


Rank 


Company 


Dollar Awards 
(Millions) 


Percent of 
Total Business 


1. 


Costal 


$ 


302.8 


8.4% 


2. 


Exxon 


$ 


298.7 


8.3% 


3. 


Shell 


$ 


287.2 


8.0% 


4. 


Arco 


$ 


226.4 


6.3% 


5. 


Amoco 


$ 


154.3 


4.3% 


6. 


Mobile 


$ 


124.6 


3.5% 


7. 


Chevron 


$ 


124.5 


3.5% 


8. 


Pride 


$ 


104.5 


2.9% 


9. 


Sun Oil 


$ 


98.4 


2.7% 


10. 


Phillips 


$ 


84.7 


2.4% 




Totals 


$1 


,806.1 


50.3% 



Total Worldwide Contract Awards = $ 3,588.6 million 

(DFSC, 1992, p. 15) 

C. CURRENT PROCUREMENT PRACTICES 
1. General Handicaps 

While DFSC is the single largest customer of petrolevun 
in the world, its procurement practices prevent it from buying 
effectively and efficiently in a world of volatile oil prices. 
These practices not only reduce flexibility, but add avoidable 
costs to the total price the Government must ultimately pay 
for its petroleum needs. Many of these practices are both 
time consuming and difficult to implement, two factors that 
are not strategically suitable for reacting quickly to 
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transitory price breaking opportunities in the oil markets. 
Many practices result from the conflicting and diverse 
requirements mandated by law. In the face of petroleum 
markets that are totally unstable and unpredictable, DFSC must 
promote and administer to a wide variety of Government socio- 
economic progreims, ensure responsibility to national security 
interests, sustain a sound domestic industrial base in a 
highly competitive world market, and still be held accountable 
for ensuring sound financial business judgment in program 
execution (DFSC, 1993). 

2. Contract Duration and Type 

A typical fuel contract is written for a one or two 
year period. These contracts are either based upon firm 
requirements, or are left indefinite as to quantity. In both 
types of contracts, limitations are placed on the minimum and 
maximum delivery orders allowable. For indefinite quantity 
contracts, limitations are also placed on the minimum and 
maximum quantities that can be contracted. The fuel itself is 
called forward through delivery orders written against the 
contract. Deliveries usually occur in equal monthly 
installments over the life of the contract. Contract prices 
are established at the time of contract award. However, due 
to the current price volatility in the petroleum markets, 
prices are indexed to market indicators and readjusted at the 
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time of delivery. This price adjustment mechanism will be 
explained in greater detail later. (DFSC, 1991, p. 21) 



Because contract prices are indexed, DFSC is unable to 
take full advantage of its long-term contracting arrangements, 
and is unable to lock in the most favorable price for the full 
life of the contract. Instead, DFSC shares the risk of market 
price fluctuations with its suppliers. While DFSC reaps the 
benefit of declining prices during down markets, it is fully 
exposed during periods of rising prices, and must pay the 
higher adjusted market price as determined on the date of 
delivery. 

3. Acquisition Cycle 

The acquisition process at DFSC itself is long and 
tedious , with the usual Government mandated requirements at 
each step in the process. As seen in Table III, it generally 
takes about 180 days to award a contract (DFSC, 1992, p. 21). 
Lengthy time to award is yet another factor not strategically 
suitable to market volatility. 

This 180 day acquisition cycle also creates an 
enormous administrative burden owing to the sheer size of the 
buys. In the Continental United States, bulk purchases are 
split between only two major programs. The East/Gulf Program 
generally starts contract negotiations in the fall. While 
negotiations for the Inland/West Program are offset by six 
months to ease some of this administrative burden, and to 
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TABLE III ACQUISITION PROCESS AND TIMEFRAMES 



ACQUISITION PROCESS AND TIMEFRAMES 



Day 


1: 


Receive Purchase Request 


Day 


15: 


Synopsize the Acquisition 


Day 


30: 


Issue the Solicitation 


Day 


65: 


Close / Open the Solicitation 


Day 


80: 


Open Negotiations 

(not applicable to sealed bid) 


Day 


110: 


Close Negotiations 

(not applicable to sealed bid) 


Day 


170: 


Finalize Award Evaluations 


Day 


180: 


Award Contract 30 Days Prior 
to Beginning of Delivery 



Period 

(DFSC, 1991, p. 22) 



ensure that at least half of the domestic requirements are 
always under contract. (Hart, 1989, p. 9) 

The time it takes to award a contract, and the 
enormity of the administrative burden in doing so, is 
extremely important. Not only does it make it difficult if 
not impossible under normal circumstances for DFSC to react to 
market price opportunities, but it also tends to restrict 
program effectiveness. 

4. Socio-Economic Programs 

All Government contracts list numerous clauses aimed 
at promoting a complex array of socio-economic programs 
required through statute, regulation, and practice. Contracts 
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written by DFSC are no exception. These contracts include 
clauses for promoting equal opportunity, enforcing provisions 
of the Buy American Act, ensuring fair labor standards, 
promoting environmental protection, and many other objectives 
too numerous to mention. (DFSC Contract Solicitation, 1993, 

pp. 2-12) 

5. Small Business Set-Asides 

Of particular importance are the clauses aimed at 
promoting small business. They greatly diminish flexibility 
and add to programmatic costs. As required by the Small 
Business Act,^ Federal Agencies must set aside a certain level 
of acquisitions for the exclusive competitive participation of 
small business. This is normally required for acquisitions 
with an anticipated dollar value of $25,000 or less. However, 
set-aside goals may also be extended to larger value 
acquisitions when the Contracting Officer determines it to be 
in the best interest of national security, for the purpose of 
maintaining or mobilizing the Nation's full productive 
capacity, or for assuring that a fair proportion of Government 
contracts are placed with small business firms. (Federal 
Acquisition Regulation, 1989, sec. 19.000-19.502) 

Recognizing these issues, DFSC has established small 
business set-aside goals of between 28.6 and 31 percent for 
the domestic portion of its business activities. Domestic 



^15 U.S.C. 631 
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business makes up about 85 percent of DFSC's total business, 
and is worth approximately $2.8 billion per year. Small 
business purchases have been averaging between 28 and 29.9 
percent of this domestic pool. From these set-aside figures, 
12.8 percent, or almost half, has been specifically awarded to 
small disadvantaged businesses at a premium over normal cost. 
Another 3.3 percent has been awarded to women-owned 
businesses. (DFSC, 1992, p. 17) 

It is important to understand the method in which 
these set-aside goals are established, because they are 
difficult to administer, add to costs, and further complicate 
the procurement process. The Small Business Act requires that 
each agency with contracting authority establish an Office of 
Small and Disadvantaged Business Utilization (SADBU) . 
Generally, the SADBU reports directly to the Agency Head, and 
is responsible for establishing program goals and ensuring 
compliance with the Act. The Heads of Contracting Activities 
(HCAs) are responsible for effectively implementing "Small 
Business," "Small Disadvantaged Business," and "Section 8(a)" 
utilization programs. These HCAs are also responsible for 
taking all reasonable actions that would increase small 
business participation within their own contracting processes. 
(Federal Acquisition Regulation, 1989, sec. 19.201) 

For the petroleum refining industry, a "small 
business" is defined as any firm having fewer than 1,500 
employees, with a capacity to process less than 50,000 barrels 
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of any combination of crude oil or other bona fide feedstock 
per day. Counted capacity includes processing at any leased 
facilities, or facilities made available to a firm under 
exchange agreements whereby another party processes the firm's 
own crude oil or feedstocks. A "small disadvantaged business" 
is defined as any small business where at least 51 percent of 
the firm is owned by individuals who are both socially and 
economically disadvantaged. "Socially disadvantaged" means 
individuals who have been subject to racial or ethnic 
prejudice. "Economically disadvantaged" means individuals who 
are socially disadvantaged and impaired by diminished 
opportunities to obtain capital and credit as compared with 
others in the same business who are not socially 
disadvantaged. By specific mention. Black Americans, Hispanic 
Americans, Native Americans, Asian-Pacific Americans, and 
Asian-Indian Americans are all considered to be socially and 
economically disadvantaged. "Section 8(a)" firms are defined 
as small disadvantaged businesses that provide goods or 
services to a Government agency under a specifically defined 
subcontracting arrangement through the Small Business 
Administration. (Federal Acquisition Regulation, 1989, sec. 
19.000-19.102) 

In the Department of Defense, the Director of Small 
and Disadvantaged Business Utilization is responsible for 
developing overall DoD small business and small disadvantaged 
business goals, which are established in close cooperation 
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with the Small Business Administration. Departmental SADBUs 
within contracting agencies are then responsible for 
developing and implementing progreim goals within their 
respective agencies. (Department of Defense FAR Supplement, 
1989, sec. 219.201) 

While small business set-aside progrcims are intended 
to be socially responsible, they are political in nature and 
create substantial programmatic cost premiums. These premiums 
manifest themselves in the form of diminished progreun 
flexibility, handicaps to best value, longer bid processing 
times, greater administrative resource requirements, and 
increased prices paid as a result of Small Disadvantaged 
Business awards and participation. 

6. Price Adjustment Mechanism 

In addition to ineffective long term contracts, long 
lead times required to award these contracts, and socio- 
economic goal handicaps, DFSC must also face the biggest 
challenge of all, a highly volatile and unstable petroleum 
market . 

Prior to 1973, world prices for petroleum products 
were remarkably stable. In fact, the nominal price of crude 
oil had remained fairly constant at less than three dollars a 
barrel for more than 100 years (BP, 1993, p. 12). With stable 
prices, it made sense to write long-term fixed-price 
contracts. This is exactly what DFSC did. (Hart, 1989, p. 8) 
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However, as can be seen by Figure 3, stable oil 
markets ended in 1973. The catalyst turned out to be the Yom 
Kippur War that was then raging in the Middle East. 
Protesting Western support for Israel, the Persian Gulf 
countries of OPEC (Organization of Petroleum Exporting 
Countries) staged the now infamous Arab Oil Embargo and 
crippled the flow of petroleum to Western industrial nations. 
At the time. Western nations, including the United States, 
were heavily dependent on Middle East oil. As a result, world 
oil prices jumped from $2.90 per barrel in September of that 
year, to $11.65 by year's end. (Yergin, 1991, p. 791) 

Since 1973, a host of factors have strongly influenced 
radical movements in oil market prices. A few of these 
factors include the 1979 Iranian revolution, the 1980-1988 
Iran-Iraq War, the 1989 Exxon Valdez oil spill and North Sea 
oil platform explosion that occurred later that same year, the 
1990 invasion of Kuwait, and the 1991 Persian Gulf War. 
(Yergin, 1991, p. 791) 

As a result of this price volatility since 1973, DFSC 
has not been able to continue buying large volumes of oil 
using fixed price contracts. Market forces, which continue to 
this day, have simply rendered these contracts untenable. 
Although these contracts could lock in a favorable price for 
the life of the contract, they could also force either party 
of the contract to accept potentially ruinous losses. 
Instead, DFSC now writes contracts using economic price 
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adjustment mechanisms that are tied to various market indexes. 
(Hart, 1989, pp. 8-9) 

These economic price adjustments provide for both 
upward and downward revisions to a stated contract price. 
Adjustments are contingent upon the occurrence of particular 
events like severe inflation or market price instability. 
Their use is normally limited by law, but they may be used 
whenever there is serious doubt that market conditions will be 
stable during the period of contract performance. The 
Contracting Officer must determine whether inclusion of price 
adjustments in a contract is necessary to protect the 
Government and the contractor from significant risk due to 
potential fluctuations in labor or material costs. If 
considered necessary, the Contracting Officer must choose an 
adjustment mechanism that is limited to contingencies beyond 
the contractor's control. (Federal Acquisition Regulation, 
1989, sec. 16.203) 

The Federal Acquisition Regulation allows for three 
basic types of economic price adjustments. Economic 
adjustments may be authorized based upon changes in published 
or otherwise established prices, actual costs of labor or 
materials, or indexes specifically identified in the contract. 
The use of any particular index is left to the discretion of 
the negotiated settlement, or may be prescribed by the agency 
involved, as in sealed bid contracts. (Federal Acquisition 
Regulation, 1989, sec. 14.407-16.203) 



28 



Any price index used must be published and available 
to all parties involved. For most bulk contracts, DFSC uses 
monthly commercial price data collected by the Department of 
Energy and published in the Petroleum Marketing Monthly . For 
small local supply contracts, DFSC uses weekly commercial 
price information published in industry periodicals like the 
Oil Price Information Service, Computer Petroleum Corporation , 
and The Lundherg Letter, These periodicals contain commercial 
prices for nearly 300 local market areas across the country. 
(Hart, 1989, pp. 8-9) 

For overseas requirements, DFSC relies heavily upon 
commercial price information derived from the major spot 
markets. In Europe, commercial information from the Rotterdam 
and Mediterranean spot markets are used. In the Western 
Pacific and Persian Gulf regions, DFSC uses commercial price 
data obtained from the Singapore exchange. (Hart, 1990, p. 
35) 

Contracts are negotiated in relation to the index 
used. For bulk contracts, a base month is chosen, and the 
contractor is asked to submit a price proposal effective as of 
the base month selected. Awards consider a number of factors, 
but important consideration is given to the lowest "laid down" 
cost. "Laid down" cost is basically the refiner's price offer 
in terms of his ability to satisfy the needs of the contract 
in each of the requirement locations specified. (Hart, 1989, 
p. 9) After award, the settlement price is adjusted penny for 
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penny in relation to movements in the index (Hart, 1990, p. 
35) . 

The majority of what DFSC buys is designed 
specifically for military use and has no exact commercial 
equivalent. For this reason, the most similar commercial 
alternative is generally used as an index base. For example, 
the Navy jet fuel JP-5 is similar to the commercial product 
Jet-A used by domestic air carriers. As the closest 
commercial alternative, Jet-A would be used as the index base 
for JP-5. In the case of the Air Force jet fuel JP-4 , 
commercial gasoline is currently used as the index base. 
(Hart, 1989, p. 9-11) 

While this price adjustment mechanism allows DFSC and 
its fuel suppliers to share the risk of price volatility, it 
does not allow DFSC to lock in advantageous price 
opportunities. This creates a severe handicap. In fact, the 
effect of the price adjustment mechanism is to merely expose 
DFSC to unfavorable, uncontrollable, and unpredictable price 
increases . 

D. NEW PROCUREMENT STRATEGIES UNDER CONSIDERATION 
1. Reasons for Examining Change 

While DFSC's fuel procurement costs mirror price 
movements in the market, DFSC sells this fuel to its customers 
at a fixed annually determined "standard" price that generally 
includes an estimated margin to cover storage, handling. 
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transportation, and other contingencies (Hart, 1990, p.34). 
In effect, while DFSC shares a portion of market price risk 
with its suppliers, DFSC assumes the full burden of this price 
risk for its customers. 

This particular management practice, coupled with the 
many handicapping procurement practices previously mentioned, 
creates a tremendous budgetary dilemma, especially since 
approximately 85 percent of DFSC's operating budget is tied to 
product procurement costs (Lee, 1992). While DFSC assumes the 
full burden of market price risk for its customers, current 
budgetary constraint, forecasting imprecision, and exposure to 
unpredictable market conditions logically forces DFSC, and 
ultimately policy makers in Washington D.C., to consider one 
or a combination of several options: 

• seek additional budgetary funding, 

• reduce the overall quantity of petroleum purchased to 
remain within budget, 

• charge customers a premium as insurance against market 
price risk in the form of higher average standard prices, 

• or seek new alternatives in the form of more innovative 
procurement strategies. 

The boon years of the Reagan administration also 
marked some of the most unstable times in the history of the 
petroleum markets. The average price of oil ballooned from 
about $12 per barrel to nearly $35 per barrel with dramatic 
and unpredictable price swings (BP, 1993, p. 12). But during 
this time, no one was really concerned about reducing the 
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military budget. While the operational tempo of the military 
remained fairly constant, supplemental appropriations granted 
to DFSC to cover unpredictable increases in oil prices were 
fairly common.^ 

However, the ability to seek additional budgetary 
funding may be coming to an end. Since the fall of the Berlin 
Wall in 1989, (Yergin, 1991, p. 791) Washington D.C. policy 
makers have been less than sympathetic to ballooning Defense 
budgets. Luckily during the Persian Gulf War, Saudi Arabia 
gave the decision makers a slight reprieve by providing much 
of the needed and markedly more expensive oil to DFSC free of 
charge. However, this was an extremely unique situation. 
Saudi Arabia was deeply concerned about its very survival in 
the face of Saddam Hussein's invasive presence at its border.^ 
The stark reality of the current political situation 
is that there is a complete and sweeping paradigm shift in 
thought. With the end of the Cold War, and the end of the 
Persian Gulf War, and the election of a new Administration 
with far different priorities from the past Administration, 
policy makers in Washington D.C. have focused and redoubled 
their efforts to dramatically reduce military budgets. 

'^Interview between C. Lee, Director of Market Research and 
Analysis, Defense Fuel Supply Center, Alexandria, VA, and the 
researcher, 23 August 1993. 

^Interview between C. Lee, Director of Market Research and 
Analysis, Defense Fuel Supply Center, Alexandria, VA, and the 
researcher, 24 August 1993. 
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Priorities have shifted toward concerns over the national 
deficit, and toward improving the economy and promoting 
expensive, albeit long over due, social programs like health 
care reform. 

In the wake of these sweeping changes. Defense 
Operations and Support functions have taken the greatest 
immediate budget cuts (Couture, 1992, pp. 15-28), and 
operational tempo is what drives fuel requirements. As can be 
seen in Figure 4, the quantity of petroleum purchased declined 
dramatically from 1973 through 1976, due largely to reduced 
operational requirements as the Vietnam War Ccime to a close. 
During the Carter and Reagan Administrations, from 1976 
through the end of 1988, petroleum purchases remained fairly 
constant as operational tempo stabilized. However, since 1989 
operational tempo has been driven by budgetary reductions, and 
purchases have dropped with nearly the same magnitude as had 
occurred at the close of the Vietnam War. 

While the amount of fuel purchased has continually and 
predictably decreased, the annual cost of procurement has been 
dramatically unpredictable. It has bounced between one and 
ten billion dollars per year. (DFSC, 1992, p. 9) 

According to Market Research Analyst Jim Hart, 

Even the most sophisticated market analyst could not 
predict all the various turns the market has taken of 
late. (Hart, 1989, p. 10) 

The bitter conclusion is that reducing the overall 
quantity of petroleum purchased in an effort to remain within 



33 




34 



budget would not necessarily work from an economic standpoint, 
nor would it be something that DFSC could have a great deal of 
control over. The operational tempo of DFSC's customers is 
the catalyst that establishes fuel procurement requirements. 

Even though operational tempo drives fuel procurement 
requirements, fuel costs in the form of standard prices impact 
heavily on operational tempo throughout the military Services, 
particularly at the field level. There is a keen awareness of 
this fact at DFSC.® While the annual adjustment to standard 
prices already includes at least some margin or premitun to 
withstand moderate market price volatility, every customer 
of DFSC faces similar concerns over the budgetary reality of 
austere times. There is already a vicious cycle of 
anticipatory actions and reactions to budgetary cuts that 
adversely impacts on operational tempo. Shifting yet more 
costs to DFSC's customers would only deepen the problem 
further. 

2. Strategies Worthy of Research 

In January of 1992, faced with declining budgets and 
no apparent solutions to the problems caused by market price 
volatility, DFSC began to look for new ideas in procurement 

^Interview between COL R. P. Dacey, Chief of Staff, Defense 
Fuel Supply Center, Alexandria, VA, and the researcher, 24 August 
1993. 

^Interview between L. C. Ervin, Industry Economist, Defense 
Fuel Supply Center, Alexandria, VA, and the researcher, 24 August 
1993. 
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strategies. Under the visionary leadership of Brigadier 
General Stephen M. Bliss, DFSC began to reexamine its 
procurement practices and looked to the commercial sector for 
fresh approaches to common problems. As a result of these 
efforts, DFSC began to explore many ideas that could actually 
take advantage of market price volatility. Unfortunately, all 
of the momentum on these alternative strategies was lost when 
General Bliss transferred from DFSC in July of 1993. As such, 
many questions about the usefulness of each of these new 
approaches remain largely unanswered and are worthy of further 
research. ® 

The focus of this paper, as presented in subsequent 
chapters, is to reexamine one of these new strategies and to 
answer some of the lingering questions that still remain. 
Although a thorough examination as to the specific merits and 
problems of each strategy is well beyond the scope of this 
paper, a brief description as to the range of ideas that were 
under consideration at the time of General Bliss' departure is 
provided below. 

a. Seasonal Stock Building and Drawdown 

The primary products purchased under DFSC's bulk 
fuel programs are JP-5, JP-8, and F-76. JP-5 and JP-8 are 
both jet fuel products while F-7 6 is used for shipboard 

^Interview between CAPT L. H. Carpenter, Director of 
Contracting and Production, Defense Fuel Supply Center, Alexandria, 
VA, and the researcher, 25 August 1993. 
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propulsion. All three are distillates similar in nature to 
kerosene or home heating oil . Because these products are so 
similar to home heating oil, their prices tend to be strongly 
influenced by seasonal pressures. The idea of this strategy 
is to build up stocks in these products during the spring and 
summer months, when they are theoretically cheaper, and then 
drawdown these stocks during the fall and winter months when 
they are theoretically more expensive. (Lee, January 1992) 
b. Timing of Procurements 

This strategy also relates to the distillate 
products already mentioned. The basis of this strategy is the 
belief that scheduling major negotiations during the warmer 
months when distillate markets are weakest, would tend to 
lower supplier bids. Even though actual deliveries would 
still be scheduled to occur over the course of a full year or 
more, the belief is that suppliers would be more heavily 
influenced during negotiations by a tighter current market at 
the time of negotiations. If DFSC can lock in a lower 

contractor bid with respect to the price adjustment index 
used, it would lower the average price paid over the full life 
of the contract. Even though the price paid would still be 
tied to fluctuations in the market index, the price 
differential established during negotiations would constantly 
remain in DFSC's favor. (Lee, January 1992) 
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c. Term/ Spot Procurement Mix 

Under this strategy, the quantity of products 
procured under one and two year contracts would be reduced to 
about 65 percent of the total required. The balance of 
requirements would be bought using spot tenders, or contract 
offers for immediate delivery, during periods of advantageous 
market conditions. For example, if market supplies are 
plentiful and prices are weak, DFSC could take advantage of 
the situation by buying up to 35 percent of its requirements 
on a spot basis for immediate delivery. (Lee, January 1992) 

d. Lift Scheduling 

To "lift" essentially means to accept actual 
delivery of the petroleum product under contract. The 
contract price paid is always established at the time of 
actual delivery or lift, based upon the negotiated price as 
adjusted by the applicable market index used. Currently, no 
consideration is given to market price conditions, which 
drives the market index, in scheduling tanker lifts. During 
long-term price trends, cargo lift dates could be advanced or 
postponed to match the direction of the market price movement. 
Consideration could also be given to arbitrage opportunities. 
Cheaper cost lifts intended for delivery to one port area 
could be diverted to higher cost program areas if the price 
plus transportation savings were advantageous. (Lee, January 
1992) 
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e. Posts f Camps f and Stations Deliveries 

Currently, all of DFSC's customers pay an annually 
determined standard price for the fuel they receive. Hence, 
there is little incentive for these customers to alter their 
ordering habits to conform to favorable market price 
opportunities. The basis of this idea is that some method 
could be devised to give major Army Posts, Marine Camps, and 
Naval Stations an incentive to become aware of market price 
conditions. Armed with market awareness, these large military 
bases could advance or delay deliveries to match the direction 
of the market price movement. (Lee, January 1992) 
jf. Risk Management 

This strategy is the primary focus of this research 
paper. Basically, DFSC could use the futures market to limit 
the risk of detrimental price movements affecting its 
contracts (Lee, January 1992). This is an interesting and 
creative idea that will be described and evaluated in great 
detail throughout the remaining chapters. 

E. SUMMARY 

As an Inventory Control Point under the Defense Logistics 
Agency, DFSC is organized to buy and manage most of the fuel 
requirements within the Department of Defense, and other 
Federal and Civil agencies. While DFSC is the largest single 
customer for petroleum in the world, many of its procurement 
practices, some of which are mandated by law, handicap its 
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ability to buy efficiently and effectively in the highly 
volatile petroleum markets. While market price fluctuations 
have been a problem since the Arab Oil Embargo of 1973, the 
political thrust in Washington D.C. since the fall of the 
Berlin Wall, coupled with declining militaiiy budgets, makes 
exploring new procurement strategies critical. While DFSC 
began the process of reevaluating its procurement practices in 
January of 1992, many questions about the potential of new 
strategies remain largely unanswered and are worthy of further 
research. 
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III. EXAMINATION OF THE FUTURES MARKET 



A. CHAPTER OVERVIEW 

This chapter focuses on the futures market and explains 
how the market is structured and regulated. This chapter also 
explains how the futures market functions and is used by the 
two major segments of the market, hedgers and speculators. 

B. STRUCTURE AND REGULATION 

Prior to 1983, there was no centralized market for oil 
commodities trading. For most of its history, the oil 
industry had been dominated by fully integrated companies 
which controlled oil all the way from the well head to the gas 
pump. Thus merchants, brokers, and other intermediaries were 
relatively unimportant. (Houthakker, 1976, p. 2) 

Crude oil was primarily sold under long term contracts 
between private firms. Contracts were typically multi-year 
agreements with flexible pricing provisions and renegotiation 
clauses. Sellers often offered discounts, but usually 
retained some discretion over the quantities actually 
delivered. This flexibility allowed sellers to shift supplies 
to spot market sales when desired. (Horwich, 1984, pp. 197- 
199) 

The spot market, which continues to this day, is not an 
organized entity. Rather than being a single forum reflecting 
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world activity, like the futures market, the spot market and 
spot prices reflect only a small portion of world activity in 
only a few key locations . These locations usually only 
include major refining and exporting centers like Rotterdam in 
the Netherlands . Spot prices in these key locations are 
generally reported by trade publications such as Petroleum 
Intelligence Weekly and Platt's Oilgram. During normal market 
periods, spot prices tend to fluctuate in close proximity to 
near-term delivery contract prices between large firms. 
However, during periods of supply disruption, spot prices tend 
to lead increases in contract prices. Generally, anyone able 
to buy oil at a stable contract price for the long-term would 
profit if spot prices increased. (Horwich, 1984, pp. 197-199) 
While accounting for only five to fifteen percent of total 
world activity, the spot market can be a remarkably accurate 
indicator of long-term price trends . Spot markets have 
signaled and often precipitated OPEC pricing actions, as well 
as setting the general tone and movement for oil prices in the 
mainstream consumer markets . Few if any oil companies sell 
all of their oil products on the spot market. Rather, most 
oil companies use the spot market to liquidate surpluses. 
(Verleger, 1982, pp. 263-265) 

1983 marked the first time oil commodities were widely 
traded in any centralized marketplace. With the introduction 
of an instrument called West Texas Intermediate (WTI), the New 
York Mercantile Exchange (NYMEX) became the first organized 
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commodities market to trade in crude oil futures. (Yergin, 
1992, 724) 

Today there are only three exchanges in the world that 
trade in oil futures. As shown in Table IV, these are the 
SIMEX Exchange in Singapore, the IPE Exchange in London, and 
the NYMEX Exchange in New York. Of these, the NYMEX Exchange 
in New York is by far the largest, trading nearly 80 percent 



TABLE IV EXCHANGES TRADING OIL FUTURES 



EXCHANGES TRADING OIL FUTURES 



Exchange 


Oil Products 
Traded 


1992 

Contract 

Volume 

Futures 


1992 

Contract 
Volume . 
Options 


SIMEX 

Singapore 


High Sulfur 
Fuel 


250,455 


N/A 


IPE , London 


Gas Oil 


3,144,067 


189,709 




Brent Crude 


5,528,676 


701,894 


NYMEX, 
New York 


Heating Oil 


7,870,455 


1,236,206 




Unleaded 

Gasoline 


6,612,506 


857,301 




WTI Crude 
Oil 


20,982,658 


6,521,509 




Natural Gas 


1,896,689 


78,113 




Propane 


49,351 


N/A 


(NYMEX, January 


1993, p. 4) 
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of the total world volume of oil futures contracts. (NYMEX, 
January 1993, p. 4) 

The NYMEX Exchange was founded in 1872 as the Butter and 
Cheese Exchange of New York, trading almost exclusively in 
these two agricultural products. In 1882, the name was 
changed to the New York Mercantile Exchange and other 
agricultural and foreign currency contracts were added (NYMEX, 
January 1993). During the 1950s, NYMEX moved toward trading 
industrial commodities, including platinum and palladium. In 
1978, with domestic deregulation in the heating oil market, 
NYMEX began trading in heating oil futures. While not traded 
nearly as widely as WTI futures, heating oil futures provided 
NYMEX with valuable energy commodity experience and was its 
first energy complex contract. (NYMEX, Petroleum Marketers 
Handbook, Appendix B) 

Today, energy related trading accounts for 95 percent of 
NYMEX 's total business, making it the third largest 
commodities exchange in the world. It is also the only 
exchange in the world that trades exclusively in strategic 
industrial commodities. Figure 5 shows the volume of energy 
contracts traded on the NYMEX Exchange since 1983. Appendix 
G provides specific information and descriptions of each type 
of energy contract traded on the NYMEX Exchange. (NYMEX, 
Petroleum Marketers Handbook , Appendix B) 

The New York Mercantile Exchange is a nonprofit entity 
with ownership divided between 816 member seats, held by 750 
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individuals representing brokerage houses, bankers, 
professional traders, and businesses with commercial interests 
in commodities. The NYMEX Exchange itself never actually 
owns or trades in any of the contracts or commodities it 
handles. Rather, NYMEX exists as a forum to provide contract 
standardization, regulation, trade processing, and trading 
facilities. (NYMEX, Petroleum Marketers Handbook , Appendix B) 
The NYMEX Exchange, like all commodity exchanges through 
out the United States, is regulated by the Commodity Futures 
Trading Commission (CFTC) . Established by Congress in 1974, 
the CFTC is directed by five Commissioners appointed by the 
President. The CFTC must approve the terms and conditions of 
all proposed contracts before they can be listed for 
trading. The CFTC also establishes guidelines for 

surveillance and reporting requirements, as well as trading 
restrictions and margin requirements. (NYMEX, 1993) 

The NYMEX Exchange is organized to conduct three types of 
surveillance activities. These include market surveillance, 
financial surveillance, and trade surveillance. Market 
surveillance monitors market participants and examines 
relationships between NYMEX trading activity and fundamental 
factors affecting underlying commodities. It identifies 
participants with large reportable positions, an example would 
be 300 futures contracts for WTI , and ensures compliance with 
CFTC reporting requirements. It also ensures against price 
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distortion and market manipulation. (NYMEX, March 1993, pp. 
2 - 10 ) 

Financial surveillance audits the financial condition of 
clearing members and establishes specific capitalization 
requirements that must be maintained in order to remain a 
market participant. There are essentially three tiers of 
market participants, customers, brokers, and clearing members. 
Customers place their trading instructions with brokers. 
Brokers execute customer orders on the trading floor. 
Clearing members act as sponsors to the brokers and ensure the 
financial integrity of each trade, as well as the entire NYMEX 
Exchange. Financial surveillance ensures that clearing 
members maintain adequate financial margins and enforces 
position limits. Clearing members pass similar restrictions 
onto brokers and brokers do the same with customers. (NYMEX, 
March 1993, pp. 2-10) 

Clearing members must maintain a minimum working capital 
of $500,000 on account with a New York City bank that also 
meets NYMEX Exchange capital and rating requirements. 
Additionally, clearing members must each contribute capital 
ranging from $100,000 to $2,000,000 to a NYMEX Exchange 
guaranty fund for the general protection of the Exchange's 
financial integrity. (NYMEX, Petroleum Marketers Handbook, 
Appendix B) 

Trade surveillance monitors actual trading floor activity. 
It prevents trading manipulation and anti-competitive 
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activities. It enforces stringent trading and audit recording 
procedures and uses severe fines and debarment penalties to 
prevent trade abuses. (NYMEX, March 1993, pp. 2-10) 

Specific trading restrictions vary between contract types 
and trading strategies. Generally, these restrictions break 
down into price limits, position limits, and margin 
requirements. Price limits protect the exchange and market 
participants from dramatic and sudden price movements. If 
price movement restrictions are exceeded, they automatically 
suspend trading in a particular commodity for a pre-determined 
period of time. This cooling off mechanism allows time to 
assess information on record breaking events. It promotes 
sensible trading based upon rational thinking and complete 
information as opposed to irrational panic due to incomplete 
information . ^ 

This mechanism was only required one time in the entire 
history of the NYMEX Exchange. When Saddam Hussein invaded 
Kuwait the price of WTI crude oil shot from under $20 per 
barrel to over $40 in a single afternoon. The threat of panic 
was so great that then President Bush called the Chairman of 
the NYMEX Exchange to find out if he intended to shut the 
Exchange down. By the time the Chairman had received the 
President's call, trading in WTI futures had already been 



^Interview between R. Seide, Marketing Manager, New York 
Mercantile Exchange, New York, NY, and the researcher, 27 August 
1993. 
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suspended for several hours because a $15 price movement limit 
had been exceeded. After a brief cooling down period, and 
time to better assess information, trading resumed the same 
day with only moderate subsequent price movements.^® 

Position limits along with margin requirements ensure that 
each market participant has the requisite financial capability 
to sustain unexpected losses. Position limits define the 
nvimber of outstanding contracts that can be held by any one 
market participant. Position limits are established based 
upon the capitalization levels of each firm trading (NYMEX, 
Petroleum Marketers Handbook, Appendix B) . Margin 
requirements establish how much money must be kept on account 
for each open contract. Margin requirements are based upon a 
risk assessment of each participant's net market position. 
Margins on account for each participant are recalculated 
several times per day and must be readjusted and settled 
instantly, usually through electronic transfer of funds. 
(NYMEX, November 1992, pp. 34-35) 

In general, there are two types of contracts traded in the 
futures market, futures and options. A futures contract is a 
standardized binding obligation to either make or take 
delivery of a specified quantity and quality of a commodity at 
a specified location and time in the future. An obligation to 

^^Interview between B. Purta, Vice President Compliance 
Department, New York Mercantile Exchange, New York, NY, and the 
researcher, 27 August 1993. 
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make delivery is called a short position, while and obligation 
to take delivery is called a long position. An options 
contract gives the buyer of a futures contract the right but 
not the obligation to buy or sell the underlying commodity at 
a fixed "strike" price, over a specified period of time. This 
right is given by the options writer, or seller, for the 
payment of a one time premium. An option to buy is called a 
call, while an option to sell is called a put. (NYMEX, 1993) 
Figure 6 is a typical excerpt from the Wall Street 
Journal. It shows how futures contract trading information is 
structured. For exeunple, the top entry shows that WTI (Crude 
Oil, Light Sweet) is traded on the New York Mercantile 
Exchange (NYM) . Each contract represents 1,000 barrels of 
oil, and prices are listed in dollars per barrel. The entry 
also shows that futures contracts are currently being traded 
in the listed months of May 1993 through December 1995. The 
entry lists opening prices, high, low and settlement ranges, 
as well as historical highs and lows and current volumes of 
trade and open contract interests. (NYMEX, April 1993) 

Figure 7 shows how similar information for options 
contracts is structured. For the same crude oil contract 
previously described, a trader can buy an options call or put 
for the months of June, July, or August. Strike prices range 
from $19 to $24 per barrel, with premiums ranging from $.01 to 
$2.35 per barrel. Trade volumes are listed as well. (NYMEX, 
April 1993) 
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C. FUNCTION AND USE 



The futures market provides two valuable functions, price 
discovery and risk shifting. Futures contracts are traded 
through a system called "open outcry," basically verbal bids 
in public auction, on a regulated exchange. Futures contracts 
are standardized, hence have tradeable value similar to stocks 
or bonds. Purchases and sales prices are transmitted 

immediately around the world to be seen, or discovered, by all 
market participants. The prices reported on the commodity 
exchanges thus reflect a world market consensus of commodity 
price expectations in the future, and constantly change to 
match these world expectations. Figure 8 shows the typical 
flow of trading transactions, while Figure 9 shows the flow of 
information as it generally occurs on the trading floor of the 
NYMEX Exchange in New York. Trade activity and information 
moves at an astounding pace. In fact, NYMEX regulations 
require floor brokers to report each completed trade 
transaction within 60 seconds of occurrence. (NYMEX, 1993) 
The other valuable function performed by the futures 
market is risk shifting. There are basically two types of 
traders in the futures market, hedgers and speculators. A 
hedger wishes to protect the value of an underlying commodity 
he intends to buy or sell at some time in the future. His 
desire is to shift the risk associated with this future event 
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(NYMEX, April 1993) 

Figure 8 NYMEX Trade Transaction Flow 
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onto someone else. A speculator, on the other hand, trades in 
the futures market to make a profit. A speculator wishes to 
accept the risk of a future event in exchange for some premium 
that can be realized at the time the futures contract is 
traded. (NYMEX, 1993) 

In general, a hedge is an open position taken in the 
futures market, either a buy position called a long, or a sell 
position called a short, that establishes a guaranteed price 
in the future for a commodity that will also be bought or sold 
in the spot or cash market (NYMEX, 1993). A refiner would 
sell a futures contract to hedge against the possibility that 
oil prices for products he intends to sell would fall in the 
future. As an end user or intermediary, DFSC would buy a 
futures contract to hedge against the possibility that oil 
prices for products it intends to buy would rise in the 
future . 

From a producer's point of view, he can sell his intended 
production forward, even before it is actually produced. He 
locks in his price and thereby knows his level of risk in 
advance. The buyer is also able to lock in his purchase price 
and he thereby knows his level of risk in advance as well. 
Both buyer and seller are hedging their risks against each 
other with opposite positions and trading goals. Speculators 
usually take positions on both sides, and are willing to 
accept risk for the potential of profit. The object for each 
buyer and seller engaged in hedging is to minimize his own 
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risk and reduce exposure to price volatility. (Yergin, 1992, 
p. 724) 

Hedging, like an insurance policy, transfers risk from the 
policy holder to an underwriter, in this case from a hedger to 
a market filled with both speculators and other hedgers, but 
with opposite investment goals. Figure 10 gives the relative 
size of the various futures market participants. As can be 
seen, speculators comprise only 7.4 percent of the market. 
Empirically, it is the opposite trading goals of hedgers that 
have the greatest impact on futures prices. However, 
speculators are extremely important in the efficient operation 
of the futures market. Not only do speculators assume risk in 
return for potential profit, but they also provide essential 
market liquidity. (NYMEX, 1993) 

Because futures contracts have tradeable market value, a 
futures position may be terminated or closed by a reversing 
transaction any time prior to expiration. For example, the 
refiner would buy a futures contract to close his hedge, while 
DFSC would sell its futures contract to close its hedge. This 
ability to reverse and close positions allows the trader an 
opportunity to pull out the monetary savings from the hedge 
without actual physical delivery of the underlying commodity. 
(NYMEX, 1993) 

If futures contracts are hedged against actual quantities 
at risk in the physical cash or spot market, savings in the 
futures market will always offset losses in the physical 
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(NYMEX, April 1993) 



Figure 10 Futures Market Participants 
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market, and vice versa. This phenomenon is due to the 
differential price that is realized through buying or selling 
the actual, or underlying commodity, in the physical market at 
the same time a position is held in the futures market. 
Hence, the effect of a fixed-price contract is achieved 
without the actual use of one. (NYMEX, 1993) 

For excunple, suppose oil was trading for $25 in January, 
but DFSC decided to take delivery in June using a contract 
that was indexed to the spot market. In June DFSC would have 
to pay whatever the spot price was at the time of delivery. 
Suppose in January DFSC also decided to hedge its June 
delivery, and bought a futures contract for $25. Suppose that 
when June came, the spot price jumped to $30. In the physical 
market DFSC would have lost $5 because the price went to $30, 
and it would have to pay $5 more than was expected in January. 
However, in the futures market, DFSC could have sold its 
futures contract in June for $30, and would have gained $5 
over the cost it paid in January. Hence, losses in the 
physical market would be offset by gains in the futures 
market, and an effective fixed procurement cost of $25 would 
be achieved without using an actual fixed-price contract. 

Futures contracts can also be developed in tandem with 
options. Since options provide buying and selling rights 
without actual obligation, for the cost of a premium, they 
afford hedgers even greater protection and flexibility in 
achieving individual trading goals. They also provide 
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speculators another source of premium earnings to improve 
their profit potential. A hedging futures contract coupled 
with a put options contract, would not only offer risk 
protection against market price increases, but would also 
offer price participation during market price decreases. 

Using the same example, suppose in June the spot price 
dropped to $20. In the physical market DFSC would have saved 
$5 because the price dropped to $20 and was $5 lower than 
expected in January. However, in the futures market DFSC 
would be forced to sell its futures contract in June for $20. 

It would have lost $5 over the price it paid in January. In 
this situation, gains in the physical market would be offset 
by losses in the futures market. Unfortunately, if the spot 
price dropped to $20, the effective procurement cost would 
still be fixed at $25 because of the futures market position. 

Suppose in January DFSC had also bought a $25 put option 
for a small premium. The $25 put option grants DFSC the right 
but not the obligation to sell the underlying futures contract 
for $25 no matter what the spot price becomes. If the June 
spot price jumps to $30, the put option becomes worthless and 
the effective procurement cost becomes $25 plus the cost of 
the premium paid on the put option. If the June spot price 
falls to $20, DFSC can now sell the futures contract for $25 

Interview between R. Seide, Marketing Manager, New York 
Mercantile Exchange, New York, NY, and the researcher, 27 August 
1993. 
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and the effective procurement cost becomes $20 plus the cost 
of the premium paid on the put option. In this example, by 
buying the hedging futures contract and put option together, 
DFSC would be able to protect itself against spot price 
increases, and would also be able to participate in spot price 
decreases . 

D. SUMMARY 

While oil has been bought and sold in the spot market 
since its discovery, futures trading in broad based oil 
commodities has only occurred since 1983. Unlike the spot 
market, futures market prices represent a world-wide consensus 
of market price expectations. In the United States, the 
futures market is heavily regulated and monitored by both the 
CFTC, and the commodity exchanges. Many safeguards are in 
place to prevent manipulation, and provide market stability. 
There are only three exchanges in the world that trade in oil 
futures contracts. The NYMEX Exchange in New York is the 
largest. The futures market provides two valuable functions, 
price discovery and risk shifting. The market is comprised of 
both hedgers and speculators who use the market to achieve 
different trading goals. The Defense Fuel Supply Center would 
trade as a hedger. 
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IV. FACTORS AFFECTING THE UNDERLYING PRICES OF OIL 



A. CHAPTER OVERVIEW 

This chapter describes the primary factors that drive 
prices in both the spot and futures markets. This chapter 
also explains the primary differences that exist between the 
two most popular methods of market analysis. Finally it 
explains the connection between futures market prices and the 
spot prices of the underlying oil commodities they represent. 

B . PRIMARY FACTORS 

1. Supply and Demand 

There are many factors that affect the price behavior 
of oil in the various markets. However, taken in aggregate 
these factors create certain technical and economic conditions 
that establish key relationships between oil production and 
oil consumption. These key relationships then become the 
basic foundation for price formulation in both the spot and 
futures markets. (MacAvoy, 1982, pp. 5-39) 

At its most rudimentary level, oil production is a 
function of the aggregate yet independent exploration of 
natural resources leading to the discovery of new oil 
reserves, and their subsequent exploitation and conversion 
into marketable products. Of key importance, is the size, 
location, and number of proven reserves, as well as the 
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productive capacity of the industrial infrastructure. 
Production is heavily influenced by the rate at which existing 
stocks are depleted and new reserves are discovered. 
(MacAvoy, 1982, pp. 5-39) 

Consumption is a function of aggregate consumer 
income, population growth and economic activity. Consumption 
is heavily influenced by the desirability of the oil products 
produced and preferences over other energy alternatives . 
Production establishes the foundation of world oil supply 
while consumption establishes the foundation of world oil 
demand. In general, the interaction of supply and demand in 
the presence or absence of regulatory intervention establishes 
market price. (MacAvoy, 1982, pp. 5-39) 

Various supply and demand relationships influence 
price. Figure 11 compares the average West Texas Intermediate 
(WTI) price against drilling production, refinery throughput, 
and consumption. From 1973 until about 1985, oil prices were 
heavily influenced by OPEC (Organization of Petroleum 
Exporting Countries) . World production was tightly controlled 
and consumption was fairly constant. In 1985, Saudi Arabian 
production initially bottomed out at 2.34 million barrels per 
day to support the OPEC price. Disgruntled over the 
tremendous loss in revenue associated with this production 
level, the Saudi Oil Ministers boosted production to fund 
internal projects. With a break in the OPEC cartel, the price 
collapsed. From that market correction in 1986 through today. 
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Figure 11 Oil Price Drivers 
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the price has generally followed the volume of activity from 
both production and consumption. {Energy in the News, 1993) 

Figure 12, compares the WTI price against excess 
refining capacity. As the price declined from 1982 through 
1988, many small refineries went out of business. Statistics 
collected by DFSC show a decline of nearly 100 operable 
domestic refineries during this period. Most of these 
refineries had a capacity of less than 50,000 barrels per day 
(DFSC, 1991, p. 13). As the price began to increase in 1988, 
greater profit potential brought refiners back into the 
business. During this later period, DFSC statistics show a 
slight increase in the number of operable domestic refineries 
in the greater than 50,000 barrel category, but still show 
decreases for refineries less than 50,000 barrels capacity 
(DFSC, 1992, p. 13). This means that there are operating 
inefficiencies and greater barriers to entry at the lower end 
of the capacity scale. 

Figure 13 compares the WTI price with excess 
consumption.^^ From 1987 through the present, it appears as 
if the general trend of excess consumption is opposite to the 
price. While the price in general is rising, excess 
consumption appears to be falling. 

^^Excess refining capacity equals refining capacity minus 
throughput . 

^^Excess consumption equals consumption minus drilling 
production . 
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Figure 12 Oil Price vs. Excess Refining Capacity 
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Figure 13 Oil Price vs. Excess Consumption 



67 



Figure 14 compares the WTI price with international 
trade activity. Since 1986, the volume of trade appears to 
precede the general movement in price. 

2 . Properties and Quality 

In reality, there is no single world oil price. Price 
varies depending upon certain intrinsic as well as extrinsic 
qualities, including sulfur content, distillation fractions, 
transportation costs, and numerous other factors. (Horwich, 
1984, p. 197) 

Of primary importance to the price of crude oil is its 
sulfur content and its API (American Petroleum Institute) 
gravity. Table V provides the sulfur content and API gravity 
for many common crude oils. Low sulfur crude oils, called 
"sweet" crudes, are much easier to refine than high sulfur 
crude oils, called "sour" crudes. A sweet crude is defined as 
having less than 0.25 percent by weight of sulfur. Sweet 
crude oils yield greater quantities of high value products 
like naphtha and gasoline and are generally more expensive 
than sour crude oils. Sour crudes have more than 0.5 percent 
sulfur by weight and comprise more than 60 percent of world 
production and 80 percent of the economically recoverable 
petroleum reserves (NYMEX, 1993, p. 7). 

API gravity measures specific gravity in terms of 
weight per unit volume. The API gravity index runs from 0 to 
100, equivalent to the specific gravities of 1.076 to 0.6112 
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Figure 14 Oil Price vs. International Trade 
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TABLE V API GRAVITY AND SULFUR CONTENT 



AVERAGE API GRAVITY AND SULFUR 
AND FOREIGN CRUDE 


CONTENT OF U.S. 
OILS 


Crude Oil 


API Gravity 


Sulfur Content 
(weight 
percent) 


United States 






California 


26.2 


1.05 


East Texas 


38.0 


0.26 


Gulf Coast 


22.0 


0.19 


West Texas 


36.0 


1.38 


Average U.S. 


34.7 


0.75 


Foreign 






Indonesia 


35.0 


0.09 


Iran 






Light 


34.0 


1.35 


Heavy 


31.0 


1.60 


Kuwait 


31.0 


2.50 


Nigeria 
Saudi Arabia 


34.0 


0.16 


Light 


34.0 


1.70 


Berri 


39.0 


1.16 


Heavy 


27.0 


2.85 


Medium 


31.0 


2.40 


Venezuela 


26.0 


1.52 


(Navy, 1979. p. 


52) 





(Navy, 1979, p. 52). API gravity plays a major role in 
transportation costs. Oil is priced in dollars per 
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barrel, but freight rates on oil are given in terms of dollars 
per metric or long ton. Higher gravity crude oils, meaning 
lighter ones, would represent more barrels per ton to be 
transported for the same cost. In other words, higher gravity 
crude oils cost less per barrel to transport than lower 
gravity crude oils. (Rifai, 1975, pp. 73-74) 

Figure 15 shows the API gravity and barrels per metric 
ton for many common crude oil sources. Figure 15 also shows 
that Bolivian oil, being much lighter because of higher API 
gravity, is much cheaper per barrel to transport than Italian 
oil . 

3 . Products and Refining 

Crude oil is converted into more than 2,500 products 
and over 3,000 petrochemicals (Navy, 1979, p. 52). These 
include fuels, lubricants, paints, dyes, soaps, explosives, 
compounds, insecticides, waxes, asphalts and other lesser 
known products. Of these, the major fuels like gasoline, 
heating oil, diesel fuel, and other residual fuels have become 
the most prominent, both in terms of the revenue they produce 
and the politics they evoke. These four categories of fuel, 
determine more than 90 percent of the total value of crude 
oil. Each product is traded in its own separate market and 
must establish market equilibrium and price with relative 
independence from every other product. What is interesting to 
note is that the type of crude oil used to make each product 
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Figure 15 Crude Oil Barrels per Metric Ton 
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also has great bearing on its ultimate price. (Cassady, 1954, 

pp. 6 - 28 ) 

There is some disagreement over which price is more 
important, the crude oil price, or the aggregate price of 
products. From one point of view, crude oil sets the price 
foundation and pace for all other petroleiun products to 
follow. However as a raw material, crude oil has little 
intrinsic value except to a refiner. According to the tunnel 
theory, crude oil's value is derived from the worth of 
products which can be made from it. According to this point 
of view, the key to understanding crude oil price movements is 
to understand the movement of its product prices. These 
product prices establish a floor and a ceiling, or a tunnel of 
price ranges in which a refiner would be willing to buy crude 
oil. From this theory, the marginal value of crude oil to a 
refinery can be derived by determining the percentage yield 
and value of all of its products. (Ervin, 1984, pp. 376-382) 

The quantity and value of the product itself is 
constrained by the physical chemistry of the crude oil from 
which it came and the sophistication of the refinery through 
which it is processed. For example, jet fuel is usually 
produced from the simple distillation of light crude oil . 
Gasoline is made from an entirely different process, generally 
using heavy crude oil. The gasoline refining process usually 
consists of either breaking up large hydrocarbon molecules, or 
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combining smaller ones, much more complicated processes than 
simple distillation. (Wald, 1990, p. E-7) 

At the scune time, Venezuelan crude oil is much heavier 
than oil from Kuwait, and Saudi Arabian crude oil is much 
heavier than oil from Iraq. Both Venezuelan and Saudi Arabian 
crude oil have fewer of the chemical bonds required to make 
jet fuel. However, these crude oils do not adversely affect 
gasoline, which has chemical properties at the other end of 
the physical spectrum. This is one reason why the difference 
between the cost of crude oil and gasoline was 60 percent 
lower after the invasion of Kuwait. Gasoline was simply being 
made from a better mix or vintage of crude oil. (Wald, 1990, 
p. E-7) 

Figure 16 shows a basic schematic for a relatively 
sophisticated refinery. Topping is the first operation in 
nearly all refineries. Here light or straight run products 
are distilled and separated from heavier products called 
topped crude oil. The lighter products are then fractionated, 
or separated by layer in a vertical column, and subjected to 
high temperatures. With heat they decompose, or crack, into 
smaller molecules. In the hydrogen treating process, sulfur 
is removed from the fractionated products by creating hydrogen 
sulfide gas. Gasolines are then sent to a catalytic reforming 
unit where molecules are added to improve their octane. The 
middle distillates from the fractionation unit are blended to 
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Figure 16 Basic Refinery Operations 
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form jet fuels, diesel fuels, and heating oil. (Navy, 1979, 
pp. 54-57) 

What determines the sophistication of a refinery is 
how efficiently it can convert the heavier or topped crude to 
more valuable lighter products. Catalytic cracking takes 
topped crude and produces lighter products by exposing hot oil 
feedstocks to a catalyst in a continuously circulating system. 
Catalytic hydrocracking is a more sophisticated process done 
at much higher temperatures and pressures. Hydrogen is 
consumed by the feedstock as it is exposed to the catalyst, 
creating new hydrocarbon molecules. Catalytic hydrocracking 
gives a refinery much greater flexibility because it 
significantly improves the quantity of the lighter products 
produced over simple catalytic cracking. (Navy, 1979, pp. 54- 
57) 

Older less sophisticated refineries generally rely on 
thermal cracking to break down the topped crude oil. Thermal 
cracking uses high temperatures to decompose the feedstocks . 
Coking and visbreaking are the only thermal cracking processes 
still in use. (Navy, 1979, pp. 54-57) 

The refining process produces four broad categories of 
fuel. These are light gases, gasolines, distillates, and 
residuals. Light gasses consist of methane, ethane, propane, 
butane, and other light gasses called olefins. Gasolines are 
a complex mixture of hydrocarbons designed to promote high 
antiknocking qualities, low engine deposits, and prevent vapor 
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lock in internal combustion engines. Distillates include jet 
fuels, diesel fuels, and heating oils. Distillates have very 
similar properties to kerosine. Residuals are the left over 
by products and are used mostly in industrial grade steam 
boilers. (Navy, 1979, pp. 58-59) 

4. History and Politics 

History and politics have played a major role in the 
price behavior of oil. A decade after gold was discovered in 
California, a different kind of gold prospecting was occurring 
in a tiny Northwestern town of Pennsylvania called Titusville. 
In 1859 on the shores of Oil Creek (Yergin, 1992, p. 789), a 
former railway conductor named Edward L Drake, who liked to 
call himself Colonel, became the first man to commercially 
pump the liquid commodity which has become so intimately 
intertwined with every facet of our modern society. (Ridgeway, 
1980, p. 74) 

However, the early years of the oil industry were 
quite different from today. For nearly half a century, oil 
was used almost exclusively for illumination. During that 
time, John D. Rockefeller was able to parlay the profits of a 
small produce business on the Cleveland docks into one of the 
most powerful corporations the world has ever known. 
Recognizing an opportunity, he started an oil refinery 
business with a partner that he later bought out. By 1879, 
his new business was refining and marketing more than 90 
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percent of all the oil produced throughout the United States. 
(Ridgeway, 1980, p. 75) 

By 1882, Thomas Edison began to light cities with a 
different form of illumination. With his much safer electric 
lighting becoming more popular around the world, the oil 
business was forced to look for a new identity. In 1896, 
Henry Ford built his first automobile and the future of the 
oil business again began to look bright. (Yergin, 1992, p. 
789) 

However, 1911 would prove to be a more pivotal year. 
While this Nation's courts were breaking up Rockefeller's then 
monopolistic Standard Oil Company into 33 smaller companies, 
Winston Churchill, then first lord of the admiralty, was 
making a decision in Great Britain that would change the 
importance of oil in the world forever. Churchill decided 
that the warships of the British Empire would no longer be 
fueled with coal, but would run on oil. (Ridgeway, 1980, p. 
75) 

With Churchill's decision, oil became more than just 
a simple commodity. While oil has always provided massive 
wealth for individuals, companies, and even nations, 
Churchill's decision put oil at the center of national 
strategy, global politics, and world power. Oil has dominated 
world events ever since. Today it is still the Holy Grail of 
global politics and power. In fact, no other readily traded 
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commodity has ever earned such strategic importance. (Yergin, 
1992, p. 13) 

While oil has fueled the pinnacle of our industrial 
achievements, it has also warned us of the depth of our 
dependence. No place on earth has proven us this fact more 
clearly than the Middle East. As explained in Chapter II, the 
nominal price of crude oil remained fairly constant for nearly 
100 years. Then Western support for the Israelis during the 
Yom Kippur War caused the Middle Eastern Nations of OPEC to 
retaliate in protest. 

The effect OPEC's actions had on the world price of 
oil was swift and dramatic. In September 1972, the Rotterdam 
spot price of crude oil stood at $3 per barrel. During the 
next three months, through the outbreak of hostilities between 
the Arabs and Israelis, the spot price of crude oil rose to 
$19 per barrel. After three years of 11 percent compound 
growth in output, OPEC suddenly reduced production by 10.5 
percent and instituted a total embargo of shipments to the 
U.S. and other Western countries friendly to Israel. 
(Horwich, 1984, p. 57) 

With great alarm, reduced production in this region 
precipitated a world-wide supply shock, driving crude oil 
prices to record highs. During the 1950s, the seven major oil 
companies in the Persian Gulf region (Esso, Mobile, SoCal, 
Texaco, BP, Gulf, and Shell) were already producing 53 percent 
of the world's crude oil supply (Adelman, 1972, pp. 78-83). 
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By the early 1970s, the major oil companies had all been 
nationalized by the OPEC governments, but the Persian Gulf 
region was now producing more than two thirds of the world's 
crude (Yergin, 1992, p. 718). 

By the time of the Yom Kippur War, OPEC was in firm 
control of nearly 90 percent of the international crude oil 
market and 73.3 percent of the world's proven oil reserves 
(Ecbo, 1976, p. 2). With the world so heavily dependent on 
Persian Gulf oil, the production shortage caused by OPEC 
increased worldwide prices by 17 percent during 1973, and an 
additional 211 percent during 1974 (MacAvoy, 1982, p. 2). 

In 1979 and 1980 another war in the Middle East caused 
similar problems. During the opening battles of the Iranian 
Iraqi war, cutbacks from these two combatants caused OPEC to 
reduce oil production below pre-1978 levels. The shortage 
initiated by this new crisis caused worldwide prices to rise 
another 63 percent in less than a year. (MacAvoy, 1982, p. 2) 

Although the market power of OPEC is pervasive, as a 
cartel it faces a rather unique organizational challenge. The 
welfare of the group as a whole is only benefited if each of 
the members coordinate production decisions to limit output 
and elevate oil prices as if they were a single supplier. In 
effect, they must be able to unify their respective goals, 
resolve differences, and combine forces to act like a 
monopoly. (Moran, 1978, p. 1-28) 
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In contrast, the welfare to each individual OPEC 
member is increased only if it can expand its own production 
output, while still remaining under the organizational 
umbrella and stability of OPEC's market power. By offering 
renegade price discounts and avoiding disciplinary actions by 
the cartel or causing the cartel to fall apart, an individual 
member can beat the market price, attract hungry customers, 
improve personal market share, and thereby improve total 
revenue and profits. In effect, members are individually 
better off to act in their own self-interest and cheat the 
cartel as long as they can do it without some form of 
organizational retaliation. (Moran, 1978, p. 1-28) 

Historically, world demand for OPEC oil production as 
a group had been relatively inelastic, but the world demand 
for oil production from any one particular country within OPEC 
can often be highly elastic. Since the marginal production 
costs of any individual member are generally small when 
compared to the cartel's asking price, the rewards and 
incentives for cheating are great. (Moran, 1978, p. 1-28) 

As a consequence, each member must exercise self 
discipline for the common good and be assured that each fellow 
member will do the same in order to preserve the cartel's 
market strength. This mutual balance requires major economic 
agreement between member nations, either explicit or implied, 
as to the specific distribution of market share. It also 
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requires some method of monitoring and enforcing that 
distribution agreement. (Moran, 1978, p. 1-28) 

In the past, OPEC had a fortuitous advantage in 
dealing with the question of market share distribution and the 
problems of cheating. Member governments that needed to 
maximize revenues were already operating at near full 
capacity. Member governments with the greatest ability to 
expand output were not in need of the revenues that additional 
production could have generated. Production cutbacks 
necessary to balance supply and demand at prices dictated by 
OPEC were shouldered by low-population, low mobilization 
nations for whom the marginal utility of the foregone revenue 
was very low. Cheating on the part of a few high population, 
high-mobilization states was too minor to be of any 
consequence, and was tolerated by the cartel with minimal 
organizational detriment. (Moran, 1978, p. 1-28) 

The treasure chest of OPEC's power in the past was the 
huge global dependence on Persian Gulf oil. But the genuine 
key to this treasure came from the cartel's relatively 
painless ability to limit production. That particular key 
was, in fact, dependent on Saudi Arabia and its willingness to 
act as the cartel's residual supplier, cutting back whatever 
exports were necessary to balance supply and demand at the 
OPEC chosen price. (Moran, 1978, p. 1-28) 

By 1985, the world had dramatically changed. First, 
driven by the incentives of the higher prices and profits 
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reaped in the 1970s, small independent oil companies called 
wildcats and major firms alike pressed hard to develop new 
reserves. Major finds in the North Sea, Alaska, Mexico, 
Malaysia, Angola, China and even within the continental United 
States began to produce and produce big. As these huge new 
finds began selling in the market, they also began to 
significantly reduce OPEC's slice of the available pie. 
(Yergin, 1992, pp. 715-769) 

Second, the massive global march toward greater 
dependence on petroleum based energy was being reversed, 
significantly reducing the size of the pie itself. Coal 
staged an energetic reentry into the electrical generation 
market. Nuclear energy and natural gas use was expanding 
world-wide, and Japan was leading the way in high-tech energy 
conservation and fuel efficient automobiles. (Yergin, 1992, 
pp. 715-769) 

Third, with greater non-OPEC supply and diminishing 
world demand, Saudi Arabia resisted further production cuts, 
in the face of now higher production costs and painful losses 
of revenue due to collapsing oil prices. In 1981 Saudi Arabia 
had earned $119 billion in oil revenues. By 1985, with 
declining market share and price, Saudi Arabia was scraping to 
earn $26 billion. At the time, their own infrastructure 
construction and societal modernization and mobilization plans 
needed funding. (Yergin, 1992, pp. 715-769) 
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The build-up in non-OPEC supply and a collapse in 
world oil demand reduced OPEC exports by more than 13 million 
barrels per day, or 43 percent of 1979 levels. A huge world 
oil glut developed that has continued until this day. Even 
through the recent Iraqi embargo, horrific oil well fires, and 
tremendous oil field destruction of the Persian Gulf War 
(Yergin, 1992, pp. 715-769), the world was pumping as much oil 
without Iraq and Kuwait as it had with them. (Wald, 1990, p. 
e-7) 

Current world production has temporarily crippled 
OPEC's price setting power. However, while proven oil 
reserves have increased from 670 billion barrels in 1984 to 
over one trillion barrels today, the vast majority of proven 
oil reserves are still concentrated within the Persian Gulf 
region, as shown in Figure 17. While the Western nations of 
the world remain the heaviest oil consumers, emerging nations 
are just now beginning to industrialize. It may only be a 
matter of time before non-OPEC reserves are depleted through 
over production. If that happens, OPEC will again be in a 
position to rule the market and demand the price that it 
wants. (Yergin, 1992, p. 769) 

C. MARKET ANALYSIS 

The factors mentioned are but a few of the many that 
affect oil prices in the various markets. There are however, 
two primary means of analyzing them. These methods are called 
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Figure 17 Proven Reserves vs. Consumption 
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fundamental analysis and technical analysis. Fundamental 
analysis seeks to make better decisions through finding better 
information about the underlying or fundamental factors behind 
market prices. Most of the information given in this chapter 
has been typical of what a fundamental analyst would consider 
prior to taking a position in the marketplace. Fundamental 
analysis tries to both understand the underlying economic 
issues involved in a particular commodity and determine an 
intrinsic price. It is considered to be the more scientific 
of the two approaches, but it is far more time consuming. It 
is also the approach most preferred by economists. (Francis, 
1980, p. 665) 

Most of the analytical work done in the Office of Market 
Research and Analysis at DFSC is fundamental analysis. Most 
of the effort is spent analyzing fundcunental factors that 
could forecast market behavior or cause market prices to rise 
or fall.^^ 

According to DFSC, some of the fundamental factors that 
could increase oil prices include: 

• higher economic growth in the Western economies, 

• a credible OPEC price and production pact, 

• steeper decline in Russian production, 

• or higher taxes in the consuming countries. (DFSC, 1993) 

^^Interview between L. C. Ervin, Industry Economist, Defense 
Fuel Supply Center, Alexandria, VA, and the researcher, 24 August 
1993. 
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Some of the fundamental factors that could decrease oil 
prices include: 

• a renewed or deeper recession in the Western economies, 

• an OPEC price war, 

• unexpectedly high Russian exports, 

• an early return of Iraqi exports, 

• a technological breakthrough in conservation or oil 
substitutes , 

• or lower taxes in the consuming countries. (DFSC, 1993) 
Technical analysis provides an entirely different 

approach. Essentially, it looks for historical patterns in 
oil price movements. Technical analysts are popularly called 
"chartists" by the pundits because they generally catalogue 
their observations and predictions right on the price history 
chart. This technique is a favorite of many market traders. 
In fact, technical analysis has become a standard industry 
forecasting tool for the energy markets. (Gotthelf, 1993, p. 
12 ) 

Figure 18 is an example of a technical analyst's chart for 
futures market prices. Similar to the tunnel theory 

previously discussed, technical analysis tries to establish 
price ranges. The first step is to identify price extremes. 
The absolute low occurred in 1985 at just under $10 per 

barrel. The absolute high occurred in 1990 when the price 

jumped to over $41 per barrel. 
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(Gotthelf, 1993, p. 13) 

Figure 18 Technical Analysis Chart 
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Taken alone, these price points provide little 
information. However, when compared with the next lower set 
of extremes, at a low of $15 per barrel and a high of $32 per 
barrel, a pattern begins to emerge. Essentially, the 
historical infomation reveals that only extreme 
circumstances, like the Saudi pumping spree of 1985 through 
1986, or the 1990 Iraqi invasion of Kuwait would cause prices 
to reach such extremes. (Gotthelf, 1993, p. 13-14) 

From 1989 through the present, the likely price range has 
been between a low of $18 per barrel, called a support, and a 
high of $24 per barrel, called a resistance point. More 
precisely, the price has tended to gravitate toward a range of 
between $20 to $22 per barrel, called a consolidation range. 
A sharp drop in prices from the support level, as occurred in 
1989 to 1990, is called a bust. A sharp rise in prices from 
the resistance point, as occurred in 1990, is called a 
breakout. Busts and breakouts are usually short lived. 
(Gotthelf, 1993, p. 13-14) 

Although this analysis may sound too simplistic, it is 
very popular with professional traders. Many have developed 
sophisticated computer models to spot and react to such trends 
with varying degrees of success. Technical analysis also has 
some degree of linkage to fundamental reasoning. (Gotthelf, 
1993, p. 13-14) 

Consider what takes place when prices meet resistance. In 
simple terms, buyers are no longer willing to bid at 
higher prices. As the offers of sellers fail to match 
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buyers' bids, prices retreat from this area of reluctance 
or 'resistance.' From a fundamental standpoint, buyers 
might be unwilling to bid higher prices because they can 
find an alternative source of energy (or crude) at the 
same or lower price. Or they may not have enough money to 
meet higher prices. More likely, they are simply 
confident that the product can be secured at the same or 
lower prices. Support comes into play when sellers are no 
longer willing to part with their commodity at lower 
prices. Buyers make lower bids and sellers reject the 
proposed transactions. Obviously, the situation is the 
same as resistance in reverse. Consolidation occurs when 
buyers and sellers generally agree that prices are 
appropriate. In a 'consolidation triangle,' we know that 
buyers and sellers are agreeing to a narrowing range. In 
a band consolidation, prices bounce off well-defined and 
generally narrow support and resistance. Unless there is 
fundamental change in energy production or consumption, 
long consolidations represent price ranges that are likely 
to repeat as consolidations. A breakout above a 
consolidation suggests that prices are abnormally high and 
will retreat back to the consolidation at some stage. A 
bust below consolidation suggests that prices will retrace 
back up to the consolidation at some point. Again, this 
may sound like 'what goes up must come down.' But, there 
is a twist. We have a way to determine the most likely 
place prices will eventually settle. Congestion is a term 
used to describe several market conditions. Over the 
years, the real meaning has been blurred. However, 
congestion commonly refers to a price level that has 
attracted above average volume and open interest. This 
may also be described as an 'accumulation' within a narrow 
range. Congestion implies subsequent volatility. If 
prices breakout from congestion, an unusually large number 
of short sellers will be forced to cover or margin up. If 
short sellers cover, their orders will force prices 
higher. The same logic suggests that a bust below 
congestion will result in a mass exodus of buyers. 
(Gotthelf, 1993, p. 15) 

Obviously, both types of analytical approaches have their 
advantages. Fundamental analysis seeks to understand the 
underlying market conditions . Technical analysis seeks to 
identify the repeatable trends. In the final assessment, both 
approaches are useful and both are widely used. 
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D. CONNECTION BETWEEN MARKETS 



While a futures contract is nothing more than an agreement 
between two parties for delivery of a particular quantity of 
a commodity at a specified place, price and time in the 
future, there is some disagreement as to the actual linkage 
between the futures price and the spot market price of the 
underlying commodity. This disagreement basically revolves 
around four different theories. Each theory predicts a 
different price at the beginning of a futures contract, but 
all theories converge as the contract reaches expiration. 
These theories are called the expectations hypothesis, normal 
backwardation, normal contango, and the net hedging 
hypothesis. All four theories are depicted in Figure 19. 
(Sharpe, 1981, p. 489) 

According to the expectations hypothesis, the current 
price of a futures contract is the same as the market 
consensus expectation of what the spot price will be at the 
delivery date. If this theory is correct, a speculator could 
neither expect to win nor lose by taking a position in the 
futures market. His expected profit or loss is the expected 
spot price at delivery minus the current futures price. Under 
the expectations hypothesis, this expected amount is always 
equal zero. His actual profit or loss is determined at 
contract expiration, and is the actual spot price at delivery 
minus the current futures price. The actual profit or loss 
could be positive, negative, or zero. This theory implies 



91 




Figure 19 Futures Pricing Theories 
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that speculators are indifferent to risk and are happy to 
accommodate hedgers without compensation. In fact, investors 
seeking to diversify equity portfolios often act in a risk 
indifferent manner when buying futures contracts because the 
betas of futures contracts generally offset the betas of 
equities. (Sharpe, 1981, pp. 486-489) 

A beta is simply a measurement of how much a particular 
security price will change given a general movement in the 
market. Offsetting betas for a portfolio of securities allows 
the portfolio to approximate market performance, thus negating 
the risk of any particular holding within the portfolio. This 
phenomenon is the whole reason behind diversification. 
(Brigham, 1992, pp. 166-167) 

John Maynard Keynes, a famous economist who also made a 
fortune in the futures market, was an advocate of normal 
backwardation. He suggested that on average hedgers are short 
the commodity. In other words, they wish to sell the 
underlying commodity in the future. According to Keynes, 
hedgers wish to transfer risk to long speculators, or buyers 
willing to agree in advance to future purchases . Long 
speculators must be enticed by an expectation of future 
profits to assume current risk. This implies that a futures 
price is likely to be lower than the expected spot price at 
expiration. Thus, the futures price will rise as it 
approaches expiration. (Sharpe, 1981, pp. 486-489) 
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Advocates of normal contango argue that on average hedgers 
are long the commodity. In other words, they wish to buy the 
underlying commodity in the future. These hedgers, must 
transfer risk to short speculators, or sellers. Short 
speculators, must also be enticed by an expectation of profit. 
Since normal contango is just the opposite of normal 
backwardation, it implies that a futures contract price will 
likely be higher than the expected spot price at expiration, 
and will decrease as it approaches expiration. (Sharpe, 1981, 
pp. 486-489) 

A fourth theory, the net hedging hypothesis, holds that 
hedgers may need to find both long and short speculators 
during different parts of the contract life. Figure 19 shows 
a net hedging hypothesis futures contract that starts as 
normal backwardation, crosses as an expectations hypothesis, 
then converts to normal contango as it gets closer to 
expiration. The premise of this theory is that the net effect 
of the numbers and positions of all the hedgers and 
speculators in the market at one time will determine which 
hypothesis characteristic is appropriate. (Sharpe, 1981, pp. 
486-489) 

Whatever theory is applicable throughout the life of the 
futures contract, at the time of expiration, all theories 
converge and equal the spot price. This convergence occurs 
because at expiration a futures contract becomes a spot 
contract. This contract conversion feature is the ultimate 
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link that ties futures market and spot market prices. 
(Sharpe, 1981, pp. 486-489) 

According to Richard Seide, Marketing Manager for the New 
York Mercantile Exchange, oil futures generally exhibit normal 
backwardation.^^ Empirical evidence also verifies this 
observation. As shown in Figure 20, prices for successive 
futures contracts in series generally are lower in each 
succeeding expiration month. As contract duration gets 
longer, a short hedger must accept a lower price for a 
commodity he wishes to deliver in the future, exactly what is 
expected under conditions of normal backwardation. This 
condition favors long speculators because they initially 
receive a risk premium from the short hedger in the form of 
lower current futures prices to compensate for higher expected 
spot prices at contract expiration. Since the Government 
would always be hedging long, it could take advantage of this 
market condition and benefit from the risk premium normally 
given to long speculators. 

E. SUMMARY 

Oil prices in both the futures and spot markets are 
affected by many factors. There are factors relating to 
supply and demand, the characteristics and properties of oil. 



^^Interview between R. Seide, Marketing Manager, New York 
Mercantile Exchange, New York, NY, and the researcher, 27 August 
1993. 
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the products and refining processes involved, and the nature 
of oil history and its politics. While there are basically 
two different approaches to analyzing these factors, both 
approaches can prove useful. The linkage between futures and 
spot markets prices can be described by four different 
theories. Each theory may initially produce different 
expectations, but all theories converge and agree at futures 
contract expiration. Finally, empirical evidence shows that 
oil futures normally behave in backwardation. As a long 
hedger, the Government could benefit from this market 
condition by automatically receiving the risk premium normally 
paid to long speculators in the form of lower futures prices. 
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V. ASSESSING FUTURES PERFORMANCE 



A. CHAPTER OVERVIEW 

This chapter looks at potential ways of assessing and 
measuring futures trading performance. It explains basic 
trading strategy design and offers a workable strategy that 
could be used as a basis for developing more sophisticated 
strategies . 

B. ASSESSING AND MEASURING PERFORMANCE 

One way of assessing futures trading is through the 
economic concept of utility. Utility is best described as an 
abstract measurement of satisfaction or happiness. Things 
that improve your level of satisfaction, or give you greater 
happiness, also give you greater utility. (Francis, 1980, p. 
551) 

Because utility is an abstract concept, it has no absolute 
scale. In measuring utility it should be considered in the 
context of relative situations. For example, wealth has 
greater utility than poverty for most people. Most people 
would derive greater relative satisfaction and happiness from 
being comfortably well off than from being destitute. The 
absolute value of utility can not be measured in either case. 
However, it is possible to measure the relative utility of the 
two cases with respect to each other. (Francis, 1980, p. 551) 
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Futures trading essentially offers a choice between two 
relative situations. This relative choice is between an 
outcome that is certain versus one that is not. A futures 
contract allows a trader to fix the price of a commodity that 
will be bought or sold at some time in the future. Not using 
a futures contract exposes a trader to the uncertainty of 
future market conditions and prices. The question is, which 
choice provides the greatest relative utility. The answer 
depends on the risk preference of the trader and the relative 
return that can be derived from each of the two situations 
(Gates, 1992, pp. 3-5). 

There are three risk preference behaviors that people and 
organizations can exhibit. These behaviors include risk 
seeking, risk neutrality, and risk aversion. Risk seekers 
crave the thrill of uncertainty and willingly sacrifice the 
security of a certain return for a chance at a higher 
potential pay off involving an uncertain return. This 
definition best describes Las Vegas gamblers and is hardly 
worth considering when discussing a strategy for public sector 
application. (Francis, 1980, pp. 551-570) 

Risk neutral organizations and individuals are indifferent 
to increasing risk. They choose the option with the highest 
expected value regardless of the risks involved. This 
definition best describes people and organizations with either 
irresponsible attitudes towards resource management, unlimited 
funds, or potentially large diversified portfolios. 
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Governments as a whole may sometimes exhibit risk neutral 
behavior, particularly during times of war. However, as a 
general rule anyone who is forced to live within a budget or 
is held accountable for their actions can ill afford to be 
risk neutral. (Francis, 1980, pp. 551-570) 

By far, most individuals and organizations that face the 
constraints of limited resources exhibit behavior which is 
risk adverse. The primary reason for risk adverse behavior is 
the asymmetrical aspect of benefits that occurs as a result of 
marginal resource changes. In general, the extra benefit 
received from an extra dollar of income decreases the higher 
one's income level becomes. Thus, the loss in benefit or 
utility for a given loss in resources is much greater than the 
gain in benefit or utility that can be achieved for an equal 
increase in resources. This explanation may sound rather 
esoteric, but the point is that risk averters will always 
value a certain outcome with a certain return higher than an 
uncertain outcome with the same expected return. (Francis, 
1980, pp. 570-572) 

We can use a common commodity bought by DFSC to illustrate 
this point. Since 1986, the average price of JP-5 has been 
about $25 per barrel with a standard deviation of about $5 per 
barrel. During the same period, the actual price fluctuated 
between a low of $16.43 per barrel and a high of $46.36 per 
barrel. Appendix H gives more specific price history detail. 
Suppose DFSC needed to buy JP-5 six months from now. The 
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market consensus about the price in six months is expected to 
be the historical average, but general experience indicates 
that the price may fluctuate by as much as one standard 
deviation. If DFSC waits six months to buy on the spot 
market, the standard deviation price extremes of $20 per 
barrel and $30 per barrel are equally likely to occur, each 
with a 50 percent probability. At the same time, DFSC can buy 
a futures contract now for the market consensus price of $25 
and fix its six month delivery price in advance. Which choice 
provides the greatest utility? 

Assuming that DFSC faces a limited budget and scrutiny 
from its program sponsors, DFSC would be conservative in its 
actions and also risk adverse. Knowing DFSC's risk 
preference, we can standardize this example and make it 
universally applicable to more general situations. Utility 
can be described in terms of relative return and risk. 
Symbolically, DFSC is offered the following choice (Francis, 
1980, pp. 570-581): 

E(U) =f[E(r) ,a] 

versus 

U=f[r,a] 

E(U) is the expected relative utility derived from the 
uncertain spot price that might be paid if DFSC waits six 
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months. This expected utility is expressed as a function f of 
the expected return E(r), and risk {sigma) of the expected 
return occurring. In this example, the risk {sigma) is 
defined as one standard deviation. 

U is the actual relative utility derived from the certain 
futures price paid now. This actual utility is expressed as 
a function of the actual return r occurring, given the same 
level of risk {sigma) of one standard deviation. 

The expected return E(r) is the specific probability of 
occurrence times the expected percent difference in price that 
would be realized by waiting six months to buy on the spot 
market. Symbolically, expected return is described as 
follows : 



E{r) =p( 



CP -TP 

^ow +(i-p) ( 



CP, 



now 



^^now ^^6mos ' 

CP„_ 



In this equation, p equals the probability of a lower 
price LP occurring if DFSC waits six months and buys on the 
spot market. CP equals the certain futures contract price 
that can be paid now. In this example, CP equals $25. LP 
equals the lowest price that is expected if DFSC waits six 
months to buy on the spot market, given the anticipated level 
of risk. In this example, the anticipated level of risk is 
one standard deviation. Therefore, LP equals $20. The 
quantity expression (1-p) equals the probability of a higher 
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price HP occurring if DFSC waits six months and buys on the 
spot market. HP equals the highest price that is expected if 
DFSC waits six months to buy on the spot market, again given 
the anticipated level of risk. Since the anticipated level of 
risk is still one standard deviation, HP equals $30. 

The actual return r of the futures contract is simply the 
percent difference in price savings realized by buying a 
futures contract now and not waiting six months to buy on the 
spot market. Symbolically actual return is described as 
follows: 



A p -CP 



CP. 



now 



In this equation, AP equals the actual price that would be 
paid in the spot market if DFSC waited six months. 

We can use many utility functions to describe the behavior 
of risk adverse individuals and organizations. However, the 
quadratic utility function can be mathematically manipulated 
to show a distinct relationship between return and risk, where 
risk is defined by standard deviation. When utility is 
described as a function of return and risk, and risk is 
specifically defined by standard deviation, the quadratic 
utility function is a reasonable choice. Symbolically, it is 
described by the following (Francis, 1980, pp. 579-581): 
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U=f[i, o] ==r-br^ 



In this equation, h is chosen so that the slope of the 
line associated with the last set of data observation points 
is close to zero. The constant h can take any value greater 
than zero, as long as one half of b is greater than r 
(Francis, 1980, pp. 579-581). In this example, h equals a 
value of three. In this form, the equation can be used to 
estimate the utility derived by paying the certain futures 
contract price now over the full spectrum of possible actual 
return outcomes. 

Expected utility is symbolically described by the 
following (Francis, 1980, pp. 579-581); 

E{U) =f[E{r) , o] =E{r-bi^) 

This equation can also be rewritten as follows: 

E(U) =pl ( j ^ ^ (1“P) [ ( ^aoK~^^6moB j ^^ao>r~^^iaoe 

Once in this later form, the equation can be used to 
estimate the utility derived by waiting six months and paying 
uncertain JP-5 prices over the full spectrum of possible 
expected return outcomes. Figure 21 compares U and E(U) for 
the JP-5 exetmple just described. The top line represents the 
actual relative utility that will be achieved by buying at 
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Figure 21 JP-5 Utility vs. Expected Utility 
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the futures contract price now. The prices associated with 
the top line represent the actual prices that would have to 
occur in six months to equal to the same return as expected 
under the conditions of waiting six months to buy on the spot 
market. Thus, a point on the top line shows the utility 
derived from the futures contract as a function of the actual 
future spot price. 

For example, if DFSC buys a futures contract for $25 and 
the actual spot price becomes $24, the resulting utility is 
given by the point labeled $24 on the top line. Similarly, if 
the actual spot price becomes $26, the resulting utility is 
given by the point labeled $26 on the top line. 

The bottom line represents the expected utility that might 
be derived by waiting six months to buy on the spot market. 
Both probability of occurrence p (LP=$20 ) and expected prices 
are given. 

For example, if p equals 0.5, the expected spot price is 
$25 or 0 . 5 ($20 ) +0 . 5 ( $30 ) . The expected utility of buying on 
the spot market is given by the point labeled 0.5/ $2 5 on the 
bottom line. Similarly, if p equals 0.4, the expected spot 
price is $26, or 0 . 4 ( $20 ) +0 . 6 ( $30 ) . The expected utility is 
now given by the point labeled 0.4/ $2 6 on the bottom line. 

As can be seen, for equivalent levels of return, the 
futures buying strategy always has a higher utility than the 
waiting strategy. For the waiting strategy to be equal to 
buying the futures contract for $25 per barrel now, DFSC would 
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have to expect at least a 12 percent greater return. This is 
the premium DFSC should be willing to pay for more perfect 
information about the future if it intended to wait six months 
and buy in the spot market. Another way of looking at it is 
that DFSC's expected price from waiting would have to drop 
below $22 per barrel before it would not want to buy the 
futures contract. At any expected price greater than $22 six 
months from now, DFSC would be better off by buying the $25 
futures contract now. 

For example, consider the $25 futures contract. The point 
labeled $25 on the upper line shows the actual utility for 
this contract. The point labeled 0 . 5/ $25 on the lower line 
shows the expected utility of buying on the spot market where 
p equals 0.5 and the expected price is $25. The difference in 
utility measures the value of certainty or risk aversion to 
DFSC. Alternatively, the points $25 on the upper line and 
0 . 8/ $22 on the lower line have the same levels of utility. 
Thus, DFSC would have to believe that it could achieve at 
least a 12 percent greater return before it would not choose 
to buy the futures contract. 

C. BASIC STRATEGY DESIGN 

Another way of assessing futures trading performance is to 
determine if the strategy adequately satisfies trading 
objectives. There are basically only two objectives, to make 
profit or to protect value. In support of these objectives 
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there are basically only two generic types of strategies, 
speculative strategies and hedging strategies. Speculative 
strategies are designed for the sole purpose of making profit. 
They are extremely risky endeavors that rely heavily on 
supposed superior market knowledge, rapid information 
response, and forecasting prowess to extract profits from the 
market. Because of their inherent risk and profit motivation 
objectives, speculative strategy designs are not recommended 
for public sector organizations with fiduciary 
responsibilities like DFSC. (Quick, 1992, pp. 44-48) 

The other generic strategy type is hedging. Hedging is 
essentially a way to manage the risk of uncertainty. It seeks 
to protect the value of something that will be bought or sold 
in the future. It is intended to stabilize budgets and 
earnings over time. Hedging strategies can be used against 
any uncertain outcome that has the likelihood to affect the 
value of a commodity DFSC might want to protect. For example, 
purchases or sales can be hedged against price, interest 
rates, and even foreign currency exchange rates. (Quick, 1992, 
pp. 44-48) 

The primary focus of any hedging strategy should be to 
improve management capabilities by providing predictable and 
improved financial performance. It minimizes the risks of 
making unpredictable and costly future mistakes. Hedging 
strategies should thus enhance management and improve 
performance in addition to reducing risk. 
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The question that arises from this discussion is what 
should be the primary financial elements of basic hedging 
strategy design. First and foremost, it should provide price 
certainty. As discussed many times throughout this thesis, 
futures trading by itself does this. Second, it should 
consistently provide greater intrinsic benefit or utility than 
can be achieved by buying on the spot market for the same 
level of expected return. From the discussion on utility, 
futures trading does this as well. Third, it should minimize 
disutility from future events, a concept discussed below. 
Finally, it should provide real financial savings. 

In order to discuss the problems of disutility, reconsider 
the previous graph as presented in Figure 21. As can be seen 
by this graph, when the actual price in six months AP(6mos) 
falls below $25, the utility associated with the futures 
contract quickly diminishes. Once DFSC buys a futures 
contract it can no longer participate in the price savings 
that occur when the actual spot market price drops. Again, 
the loss in benefit or utility for a given loss in resources 
is much greater than the gain in benefit or utility that can 
be achieved for an equal increase in resources. Since one 
significant drop in price may far outweigh the utility gained 
from many price increases, futures contracts by themselves 
could not provide an adequate hedging strategy, particularly 
for DFSC. However, this disutility aspect can be corrected 
with the use of an options put contract. 
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Recall that a put contract is the right but not the 
obligation to sell the underlying futures contract for a 
predetermined strike price in the future. This right is given 
in exchange for the price of a premium paid to the options 
seller in advance (NYMEX, September 1992, pp. 9-11). In the 
JP-5 example, the futures contract could have been balanced 
by purchasing a put with a strike price of $25. This $25 put 
would have allowed DFSC to sell the futures contract for $25 
regardless of its subsequent price. This options feature, 
would limit realizable losses to the cost of the premium paid 
on the put option plus any transactions costs. 

Options price premiums are based largely on measures of 
risk associated with price volatility, time until expiration, 
and interest rates. Generally they only result in a few 
pennies per barrel but may be much higher depending upon the 
perceived risk (NYMEX, September 1992, pp. 1-4). Transaction 
costs depend upon volume of trade and the type of broker used, 
but generally run about one or two pennies per barrel.^® Both 
of these costs tend to be substantially lower than the 
potential losses that could occur due to price fluctuations. 

D. A WORKABLE STRATEGY 

To discuss real financial savings it is probably best to 
look at a couple of bona fide strategies. The strategies 

^^Interview between M. Bertoncini, Associate Broker, Mercafe 
Inc., New York, NY, and the researcher, 27 October 1993. 
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discussed here are variations of a six month lift and roll 
plan described by NYMEX. (NYMEX, 1993) 

Semi-annually, futures contracts for the six succeeding 
months would be bought on the first trading day of the semi- 
annual period. Futures contract quantities would exactly 
offset actual physical contract deliveries scheduled for each 
month during the period. Each successive futures contract 
would be sold during its expiration month on the first trading 
day closest to the tenth of the month. This permits the 
closing or lifting of open positions while avoiding the 
extreme price fluctuations common on the last day of market 
trading and expiration. (NYMEX, 1993) 

When the futures contracts for each of the six months are 
all lifted, positions are reevaluated and then rolled into the 
next six months with the purchase of new futures contracts. 
This lift and roll strategy provides the optimum advantage of 
reducing price volatility. At the same time, it allows a 
hedger like DFSC an opportunity to periodically reevaluate 
positions, market conditions, and strategies before committing 
to each successive six month period. (NYMEX, 1993) 

Commodities actually required are rarely traded on any 
regulated exchange. Therefore, for any hedging strategy to 
work properly there must first be a reasonable correlation 
between the price behavior of the physical commodity we 
actually wish to buy or sell, and the price behavior of a 
futures commodity that we can actually trade on a regulated 
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exchange. This correlation, or rather the lack of correlation 
is called basis risk. Basis risk is the difference between 
the price of the underlying commodity being hedged and the 
price of the futures commodity actually traded on a regulated 
exchange. (NYMEX, 1993) 

Most of the commodities managed by DFSC, like JP-5, are 
not specifically traded on any regulated exchange. However, 
commodities that are traded have a close enough correlation to 
be useful. Closely correlated commodities could act as 
surrogates for each other. Savings from one could be 
transferred to the other for the purpose of hedging. 

As stated in Chapter II, DFSC currently uses commercial 
jet fuel to establish the economic escalator for its physical 
contracts . Figure 22 shows that the correlation between JP-5 
and commercial jet fuel is about 89.5 percent. Unfortunately, 
commercial jet fuel is not a traded commodity and therefore is 
not useful for the purposes of hedging operations. Figure 23 
shows that the correlation between JP-5 and West Texas 
Intermediate (WTI), a heavily traded futures commodity, is 
about 82.1 to 84.3 percent. This is not substantially 
different from commercial jet fuel, but vastly more useful for 
the purposes of hedging. If DFSC wanted to totally eliminate 
basis risk while trading in the futures market, it could 
establish WTI as the economic escalator index for its physical 
contracts. Not only would this eliminate all basis risk for 
DFSC^s hedging operations, but it would do so without 



112 




113 




114 



shifting appreciable risk onto suppliers. It turns out that 
the correlation between WTI and commercial jet fuel is very 
high, about 94.7 percent as seen in Figure 24. 

Using WTI as a surrogate commodity, the maximum risk of 
the six month lift and roll hedging strategy can be 
calculated. Suppose the hedge was purposely fixed at the 
height of uncertainty during Desert Shield, about October of 
1990. This would fix the futures price at an historically 
high level and would preclude DFSC from participating in the 
huge savings that occurred as the market price plunged during 
the next six months. Figure 25 shows that even with this 
naive strategy, DFSC would have essentially broken even. With 
trading commissions factored in, DFSC would have lost only 
$.02 per barrel per year, essentially just the commission 
charge itself. 

However given DFSC's market analysis abilities, this is an 
extremely unlikely result. Because of obvious market events, 
it would have been extremely unlikely for DFSC to have 
established a hedge at the highest price. Ignoring this six 
month period, the naive lift and roll strategy would have 
saved the Government about $104.6 million per year. 

However, there is a better way to reduce the downside 
risk. The top line in Figure 26 shows that using the 
historical price average and a risk standard deviation equal 
to one, DFSC would have expected significant disutility if it 
were hedged at the historic average and the price were to 
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Figure 26 WTI Utility vs. Expected Utility 
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drop below $20 per barrel. To mitigate this disutility DFSC 
should establish a $20 options put trigger. In other words, 
if the actual price of the futures contract ever went above 
$20, eventually market pressures would drive the price back 
down. Anticipating this market pressure, DFSC should buy a 
put contract at whatever strike price is closest to the 
underlying futures price above $20. This would protect 
against the possibility of a subsequent market correction back 
toward or below the historic price average. 

Figure 27 shows that this simple but more complete 
strategy would have saved the Government in excess of $77.7 
million per year. 

E. SUMMARY 

Futures trading can be thought of as a choice between an 
outcome that is certain and one that is not. The abstract 
concept of utility can be used to show that for equal levels 
of expected return, normally risk adverse organizations and 
individuals would always prefer the certain outcome provided 
by futures trading over the uncertain future outcome of buying 
in the spot market. Futures trading strategies generically 
belong to two different categories that fulfill different 
trading objectives. However, a basic hedging strategy should 
provide price certainty, higher utility or intrinsic benefit 
that is consistently better than buying in the spot market, a 
minimization of disutility from actual future price changes. 



119 




Figure 27 Refined Strategy with Options Trigger 
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and real financial savings. Using a basic lift and roll 
strategy with an options put trigger completely meets these 
trading objectives. 
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VI. ANALYSIS OF STRATEGIC FIT 



A. CHAPTER OVERVIEW 

This chapter examines the idea of futures trading in terms 
of strategic fit. It describes the importance of strategic 
fit, and provides a strategic planning model to shows how one 
might determine strategic fit within any public sector 
environment. This model is then used to determine whether 
futures trading has a particular strategic fit within DFSC. 
The chapter also examines some of the barriers to futures 
trading implementation, and presents suggestions for 
overcoming these barriers, including a proposal for 
legislative language to authorize futures trading. 

B. IMPORTANCE OF STRATEGIC FIT 

A primary precondition for any strategy to be viable and 
effective, is that it must also be relevant to the specific 
nature and of its environment. This precondition is called 
strategic fit. According to Tom Peters, famed lecturer, 
consultant, and thought provoking author of numerous 
bestselling books on business management, the linkage between 
strategy and environment is of critical importance. Many 
strategies fail from inception because they do not recognize 
the environments in which they are destined to operate. Many 
more fail because they remain inflexible and are neither 
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adaptive, nor executable with regard to recognizable 
conditions that occur within the strategic environment. These 
environmental factors, if left unaddressed, become catalysts 
of failure. They may pe-exist or may manifest themselves as 
environments simply evolve. (Peters and Waterman, 1982, pp. 
3-8) 

Once upon a time, the earth was stalked by dinosaurs, 
monstrous reptiles who ranged up to sixty feet in height 
and weighed as much as 100 tons. Although we don't know 
precisely when the colossal lizards lived, they left 
footprints instead of tire tracks wherever they went, so 
we are reasonably certain that they predate the invention 
of the company car. The question is why they died out. 
The most likely explanation is that gradual or sudden 
changes occurred in the environment, and that in spite of 
their size and strength, dinosaurs lacked the intelligence 
to adapt to those changes. (Hochheiser, 1987, p. 62) 

The plight of the dinosaurs , and their ultimate 

extinction, illustrates that events in nature may have a 

remarkable similarity to the behavior of organizations, 

particularly large lumbering bureaucratic organizations like 

those found in Government and major corporations. 

Andrew Pettigrew, a British researcher, studied the 
politics of strategic decision making and was fascinated 
by the inertial properties of organizations. He showed 
that companies often hold on to flagrantly faulty 
assumptions about their world for as long as a decade, 
despite overwhelming evidence that the world has changed 
and they probably should too. (Peters and Waterman, 1992, 
pp. 7-8) 

Andrew Pettigrew's findings, however, should not be too 
surprising. It merely confirms and validates the scientific 
work done several hundred years earlier by another famous 



123 



British researcher. Sir Isaac Newton. (Hochheiser, 1987, p. 
93) 

Indeed, Newton's first law is as descriptive of 
organizational behavior as it is of the natural world for 
which it was intended. 

Newton's first law states that an object at rest remains 
at rest unless enough force is applied to get it moving. 
Alternatively, an object moving along at a certain rate 
can be slowed down or accelerated only if enough force is 
applied. In each case, the required force is proportional 
to the mass of the object. (Hochheiser, 1987, p. 93) 

While the bureaucracies of organizations tend to slow down 
their strategic reflexes to environmental changes, the 
problems of achieving strategic fit may be even more basic. 
For most organizations the act of merely identifying and 
recognizing the specific nature and characteristics of the 
strategic environment is an extremely difficult task, 
particularly if the strategic environment is the driving force 
behind strategy design. Private firms tend to evaluate 
strategies based upon measurable indicators like profitability 
and market share, but also devote enormous resources to try to 
identify the strategic environment and to ensure that their 
strategies fit the circumstances. Yet sometimes even after 
tremendous effort, some firms can not fully achieve strategic 
fit, because they can not adequately identify nor define their 
strategic environment. (Peters and Waterman, 1982, pp. 3-8) 

In the public sector, this idea of strategic fit is 
further complicated by the need to address a broad range of 
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difficult and often conflicting public policy issues. These 
issues may range from the purely economic to the purely 
political, but the underlying reality is that the public 
sector is primarily a political arena. Decisions are rarely 
made on the basis of economic merits alone, but tend to be 
strongly influenced by politics, sometimes overriding economic 
concerns. (Osborne and Gaebler, 1992, pp. 20-22) 

Judging the economic merits of futures trading, as was 
done in Chapter V, is therefore only one step in determining 
strategic fit, and only a small part of resolving the real 
issue. The question is whether futures trading is a viable or 
even wise thing for a Government entity to do. In order to 
better answer this question, we must exconine the idea more 
broadly in terms of its public sector environment and politics 
involved. 

C. DETERMINING STRATEGIC FIT 

The question is, how can one begin to objectively 
determine the strategic fit of an idea in a public sector 
environment when measurable criteria like profitability and 
market share do not normally apply, and seemingly unmeasurable 
aspects like politics can easily override rational ideas based 
upon economic merits. John Bryson, associate director of the 
Strategic Management Research Center at the University of 
Minnesota, has developed a model that can do just that. 
Bryson's model, as shown in Figure 28, was designed primarily 
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to help improve the strategic planning processes within both 
public and nonprofit organizations, but several of its 
procedures can also be used to determine strategic fit. The 
model addresses the many aspects of strategy development that 
are unique to public sector environments. Bryson saw many 
weaknesses in the methods of strategic planning employed by 
corporations when applied to public sector organizations. In 
particular, the differences in organizational goals, political 
environments, and stakeholder concerns were not well addressed 
in the corporate models. (Bryson, 1988, pp. xxiii-48) 

In contrast, Bryson's model provides a methodical approach 
for uncovering and acting upon strategic issues that relate to 
the public sector environment. Bryson defines a strategic 
issue as being any fundamental policy question that may affect 
an organization's mission, mandate, values, level or mix of 
products or services, clients, costs, financing, or 
management. Strategic issues are identified and strategic fit 
is determined in each of the first five steps of the model. 
Since each step represents an important element of the public 
sector environment, each strategic issue ultimately reflects 
the organizational and motivational differences inherent to 
that environment. Strategies are developed as ways of 
resolving the strategic issues uncovered, and are then 
compared against practical alternatives. Strategies are 
evaluated in terms of their ability to satisfy each factor 
impacting on a particular strategic issue. Those strategies 



127 



with the best strategic fit are then incorporated into the 
organization's business plans or vision of the future for 
eventual implementation. (Bryson, 1988, pp. 46-70) 

Thus according to Bryson's model, the strategy of trading 
in the futures market should meet the following conditions: 

• It should first be seen as a practical alternative for 
resolving an identifiable strategic issue that emerges 
through examination of the relevant public sector 
environment . 

• It should be evaluated in terms of its ability to satisfy 
those factors that impact on a particular strategic issue. 

• It should be compared with other alternatives. 

• Finally if thought to be the best alternative, it should 
be developed further for inclusion in DFSC's business 
plans, or vision of the future for eventual 
implementation . 

From previous discussion, radical movements in oil market 
prices have been a problem for DFSC since 1973. However since 
the fall of the Berlin Wall, the problem has grown 
progressively worse. By Bryson's definition, this problem is 
a strategic issue, because it has the potential to impact one 
or more of DFSC's missions, mandates, values, level or mix of 
products or services, clients, costs, financing, or 
management. From this definition and the economic arguments 
presented in Chapter V, the strategy of trading in the futures 
market is at least one alternative for resolving this 
identifiable strategic issue. This strategy should be 
compared with other alternatives, such as those presented at 
the end of Chapter II, and then evaluated in terms of its 
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ability to satisfy the factors that impact on this strategic 
issue. If futures trading is then considered to be the best 
alternative, it should be developed further. 

While the other alternatives mentioned in Chapter II 
require further research beyond the scope of this thesis, the 
strategy of futures trading can easily be evaluated for 
strategic fit by using the first five steps of Bryson's model. 

1 . Initial Agreement 

According to Bryson, prior to strategy development, an 
organization should reevaluate itself. By the same token, 
there must first be some initial agreement that a reevaluation 
even needs to occur. This agreement usually results in key 
decision makers or opinion leaders lending their support and 
commitment to the reevaluation process, devoting essential 
resources and empowering people within the organization to 
proceed. (Bryson, 1988, pp. 48-49) 

Much of this initial agreement has a great deal to do 

with timing. According to Mark McCormack, author of What they 

Don't Teach You at Harvard Business School, 

Many ideas fail not because they are bad ideas, not 
because they are poorly executed, but because the timing 
is not correct. (McCormack, 1984, p. 94) 

Futures trading is only one of the latest in a long 
string of ideas relating to the general topic of acquisition 
reform. Unfortunately, agreement over acquisition reform has 
never been easy to come by. In fact, complaints over 
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inefficient procurement practices are not particularly new. 

During the Kennedy Administration over 30 years ago, Robert S. 

McNamara, then Secretary of Defense, noted that a major cause 

of cost overruns in Defense programs was, 

. . .an over-reliance on contracting procedures which did 
not provide incentives to reduce cost. (Robinson, Mills, 
and Bower, 1974, p. 3) 

Bob Stone, former Assistant Secretary of Defense 

(Installations) once gave a f rustratingly clear description of 

the depth of procurement problems when he estimated that, 

...a third of the Defense budget goes into the friction of 
following bad regulations.... This kind of rule has two 
costs. One is, we've got people wasting time. But the 
biggest cost - and the reason I say it's a third of the 
Defense budget - is it's a message broadcast to everybody 
that works around this stuff that it's a crazy outfit. 
You're dumb. We don't trust you. Don't try to apply your 
common sense.... [A typical steam trap costing $100] 
leaks $50 a week worth of steam. The lesson is, when it 
leaks, replace it quick. But it takes a year to replace 
it, because we have a [procurement] system that wants to 
make sure we get the very best buy on this $100 item, and 
maybe by waiting a year we can buy the item for two 
dollars less. In the meantime, we've lost $3,000 worth of 
steam. (Osborne and Gaebler, 1992, pp. 8-10) 

In March of 1986, a Blue Ribbon Commission on Defense 
Management, established by President Reagan and headed by 
David Packard, called for sweeping changes to the acquisition 
system, "...citing structural problems 'far costlier' than the 
well-publicized coffee pots and toilet seats." (Gansler, 
1989, p. 323) 

However nearly ten years later, the DoD Advisory Panel 
on Streamlining and Codifying Acquisition Law, commonly 
referred to as the Section 800 Panel, spent over 16 months 
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revisiting many of the same issues previously covered by the 
Packard Commission report including many of the same 
suggestions made but never implemented. This recent January 
1993 report produced over 1,800 pages of recommendations on 
over 600 acquisition statutes affecting DoD practices. Citing 
many changes in the operating environments that have occurred 
since the end of the Cold War, the Section 800 Panel again 
called for sweeping changes to the acquisition system and 
focused on recommendations designed to: 

• streamline the Defense acquisition process and adopt 
commercial practices wherever possible, 

• codify and simplify relevant acquisition laws, 

• eliminate unnecessary laws that impede buyer/seller 
relationships or alter accepted commercial accounting or 
business practices, 

• ensure continued financial and ethical integrity of 
Defense procurement programs, 

• and protect the best interests of DoD. (DoD Advisory 
Panel, 1993, pp. v-8 ) 

Specific recommendations relating to fuel and energy 
would grant DFSC relief from certain contracting procedures . 
Primarily, it would allow DFSC to, 

. . . sell petroleum, when in the public interest would 

encourage economy and efficiency within fuel management 

and acquisition.... (Acquisition Law Advisory Panel, 

1993, p. 3-303) 

Current procedures under Title 10 of the United States 
Code, Section 2404, allow DFSC to trade unwanted fuels in 
exchange for fuels more desirable (DFSC, 1992, p. 19). 
However the logistical problems in finding someone, usually a 
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commercial vendor, willing to take exact exchange of a non 
commercial product designed strictly for military use, makes 
this procedure largely impractical.^^ 

According to the Section 800 Panel this particular 
change in law would, 

. . . serve a valid purpose by providing DoD with the 
flexibility necessary to adapt its petroleum purchases to 
market conditions. This authority is particularly 
important for fuel purchases because of the critical role 
of that product in military readiness. The use of this 
authority during Operation Desert Shield clearly 
demonstrates that fact. (Acquisition Law Advisory Panel, 
1993, p. 3-303) 

This particular recommendation is mentioned because 
similar rationale could be used to suggest and promote futures 
trading strategies. 

In a follow-up report to the Section 800 Panel, the 
Defense Science Board (DSB) Task Force on Defense Acquisition 
Refoinn for the Under Secretary of Defense (Acquisition) , made 
broad recommendations for, "...proceeding with radical change 
to the current [procurement] process...," (Hermann, 1993). 
Supporting the recommendations of the Section 800 Panel, the 
DSB Task Force placed great emphasis on the idea of adopting 
commercial practices, and breaking down barriers and offensive 
processes that interfere with those commercial practices. 
(DSB, 1993, i-16) 



^^Interview between C. Lee, Director of Market Research and 
Analysis, Defense Fuel Supply Center, Alexandria, VA, and the 
researcher, 23 August 1993. 
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While the general topic of acquisition reform has been 
discussed ad nauseam for many years without much result, Mark 
McCormack ^s theory might suggest that the timing may finally 
be right for true agreement on the need to proceed with it. 
The major change in circumstances is that today the Commander 
in Chief of the Armed Forces, President Bill Clinton, along 
with Vice President Al Gore, have become directly involved in 
the process. Together, they have given not only support, 
commitment, and resources to the idea of reform, but also 
their leadership and direction to empower people within the 
Government to proceed with it. 

The capstone document of this new effort is the 
September 7, 1993 National Performance Review report to the 
President, written by Vice President Al Gore and entitled. 
From Red Tape to Results, Creating a Government that Works 
Better and Costs Less, Although the report speaks to all 
Government programs, it also lists 20 broadly defined 
recommendations for "reinventing” the procurement process. 
The thrust of these recommendations in the contracting arena, 
would be to encourage procurement innovation and move away 
from rigid rules toward a concept of broad guiding principles. 
In fact, one of the chapters within the full report is 
entitled. Using Market Mechanisms to Solve Problems . Although 
this chapter does not specifically address futures trading, 
clearly the intent was to encourage innovative market based 
strategies in all areas of reform. (Gore, 1993, pp. i-166) 
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The assessment here is that there is probably greater 
agreement now on the need for reexamining Government 
processes, than probably any time since before the Civil War. 
The timing for new and innovative market based strategies is 
ripe. As the Nation's leadership has moved toward 
restructuring and redefining Government, the resulting climate 
of broad based reform clearly makes it possible to seriously 
consider, and probably for the first time, non-traditional 
market based strategies like futures trading. 

2 . Mandates 

According to Bryson, after achieving initial agreement 
on the need for reexamination, an organization must clarify 
its mandates. Bryson defines mandates as both the formal and 
informal directed requirements confronting an organization. 
These are the specific things that an organization must either 
do or avoid doing in order to comply with external direction. 
(Bryson, 1988, p. 49) 

Chapter II discussed many of the procurement handicaps 
that DFSC faces. Most of the handicaps mentioned result as a 
matter of complying with Government mandates. Socio-economic 
programs, small business set-asides, and acquisition lead-time 
requirements all have their basis in law or regulation, and 
all hamper effectiveness and efficiency in DFSC's ability to 
react to oil market price instability. 
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There is great concern that the sheer number of 
mandates causes significant problems. As explained by Chris 
Lee the Director of Market Research and Analysis at DFSC, when 
compared with the commercial sector. Government contracting is 
so constrained by law and regulation that it affords very 
little creative latitude in contract administration or 
enforcement. This lack of latitude forces the Contracting 
Officer into significantly greater reliance on the formal 
contracting document, forcing him to anticipate potentially 
unpredictable problems and remedies long before they ever 
occur. Left with few options but the formal contract as the 
primary governing structure, the Government must generally 
enforce the contract according to its literal meaning. (Lee, 
1990, p. 32) 

Commercial firms tend to view contracting as a sort of 
marriage, and try to contract with firms of known reputation. 
They often make informal adjustments that cope with 
circumstances not specifically addressed in the formal 
contract. The Government, on the other hand, tries to ensure 
that every possible contingency is covered in a sort of 
prenuptial agreement. (Lee, 1990, p. 392). Unfortunately, 
petroleum markets are extremely volatile, and it is nearly 
impossible to write formal contracts which correctly 
anticipate all of the possible future contingencies and 
provide for every appropriate contractual remedy. (Lee, 1989, 
p. 27) 
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Many of these mandate concerns are real, but some are 

a matter of perception. Often there is a tremendous 

difference between a mandate's intention and a mandate's 

interpretation. As Bryson explains. 

It may not be surprising, then, that many organizations 
make one or both of two fundamental mistakes. Either they 
believe that they are more tightly constrained in their 
actions than they are; or they assume that if they are 
not explicitly told to do something, they are not allowed 
to do it. (Bryson, 1988, p. 49) 

Currently, there is no procurement guidance anywhere 
in Federal statutes or regulations relating to futures 
trading. There is also no clear mandate against it (Stanley, 
1993). There is a DoD policy against the practice of 
speculation (DFSC, 1993), however the futures trading strategy 
under consideration has nothing to do with speculation. The 
true intent of the futures trading strategy under 
consideration is to hedge against market price volatility. 
The purpose is to mitigate the risk consequences associated 
with actual physical quantities under firm contract, not to 
speculate with uncovered futures positions for profit making. 

There are other concerns of interpretation as well. 

Currently, there is no appropriation specifically authorizing 

DFSC to spend money on futures trading. According to United 

States Code 31, Section 1301 (a). 

Appropriations shall be applied only to the objects for 
which the appropriations were made except as otherwise 
provided by law. (Duval, 1993, p. 5) 
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However under the "Necessary Expense Doctrine", each 
spending agency has reasonable discretion to implement their 
object of appropriation any way they desire. The question is, 
would futures trading be considered a necessary expense 
without specific clarification. The answer is, it probably 
depends on interpretation. Under the Necessary Expense 
Doctrine, a justified expense must meet three tests; 

• it must bear a logical relationship to the appropriation 
charged, 

• it must not be prohibited by law, 

• and it must not be within the scope of some other 
appropriation. (Duval, 1993, p. 5) 

While it appears as if futures trading could meet the 
three tests, the General Accounting Office has never 
specifically addressed the issue of futures trading and 
stresses. 

We have dealt with the concept of 'Necessary Expense' in 
a vast number of decisions over the decades. If one 
lesson emerges, it is that the concept is a relative one: 
it is measured not by reference to an expenditure in a 
vacuum, but by assessing the relationship of the 
expenditure to the specific appropriation to be charged 
or, in the case of several programs funded by a lump-sum 
appropriation, to the specific program to be served. It 
should be thus apparent that an item that can be justified 
under one program or appropriation might be entirely 
inappropriate under another, depending on the 
circumstances and statutory authorities involved. . . . When 
we review an expenditure with reference to its 
availability for the purpose at issue, the question is not 
whether we would have exercised that discretion in the 
same manner. Rather, the question is whether the 
expenditure falls within the agency's legitimate range of 
discretion, or whether its relationship to an authorized 
purpose or function is so attenuated as to take it beyond 
the range. (Duval, 1993, p. 5) 
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while the effect of this particular mandate owes 
itself to interpretation, there are other mandates that appear 
beyond interpretation. The Defense Fuel Supply Center is 
required to meet specific unit cost goals under the Defense 
Business Operations Fund (DBOF) Program (Duval, 1993, p. 4). 
Created in October of 1991, DBOF requires activities to 
identify and allocate the full annual costs of their 
operations to the goods and services produced (Chapin, 1993, 
p.4) . As stated in Chapter II, product costs make up about 85 
percent of DFSC's operating costs, and fuel prices to 
customers are standardized for the entire year. Therefore, 
volatility in market oil prices makes meeting DBOF goals 
nearly impossible to predict or consistently achieve. 

In the past, DFSC has easily obtained supplemental 
appropriation funding whenever oil prices dictated, but a new 
mandate under the National Defense Authorization Act of 1994 
states that. 

It is the sense of Congress that the Secretary of 
Defense. . .should seek personnel reductions and other 
management and administrative savings that, by September 
30, 1998, will achieve at least a 25 percent reduction in 
Defense acquisition management costs below the costs of 
Defense acquisition management during fiscal year 1993. 
(National Defense Authorization Act, 1993, sec. 834) 

The assessment here is that there are no clear 
mandates for or against futures trading. The mandates that 
are in place, are in fact, highly interpretive and subjective. 
However, there are several mandates that create operational 
problems during periods of market oil price volatility. 
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3 . Mission/Values 

According to Bryson, an organization must also clarify 
its mission and values. An organization's mission and values 
in tandem with its mandates provide the social justification 
for its existence. An organization must always be viewed as 
a means to an end, not an end in and of itself. An 
organization must continually justify its existence in terms 
of how well it can meet the particular needs of its various 
stakeholders. (Bryson, 1988, p. 49-53) 

The basic mission of DFSC, as stated in Chapter II, is 
to buy and manage most of the fuel requirements for DoD as 
well as other Federal and Civil agencies. Yet in this 
mission, DFSC has multiple responsibilities. It has a 
fiduciary responsibility, primarily to the taxpaying citizens 
of the Nation, to manage its affairs with the utmost 
efficiency and economy, and to ferret out waste whenever and 
wherever possible. It also has a social and ethical 
responsibility, primarily to its petrolevun suppliers, to 
promote and abide by fair and equitable procurement and 
business practices, and to ensure that a level playing field 
is maintained throughout all of its dealings. Finally, it has 
a business and program responsibility, primarily to its 
customers and program sponsors, to ensure not only the utmost 
efficiency and economy, but to also ensure the most effective 
and predictable program execution possible. 
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The occurrence of unstable oil market prices, and the 
current methods of procurement and program management 
adversely affect each and every one of these mission 
responsibilities. For example, while contract prices are 
currently indexed to the market, concerns over DBOF during 
particularly volatile periods of oil market prices could force 
DFSC to either: 

• return to fixed price contracts and achieve DBOF goals at 
the expense of placing suppliers at potentially ruinous 
market price versus contract price risk, 

• pass costs along to customers, already strapped by budget 
cuts and lower operational tempos, in the form of higher 
standard prices or more frequent and unexpected standard 
price adjustments, 

• or continue to request supplemental appropriations from an 
already deficit weary Congress that has recently given a 
"Sense of the Congress" mandate to the Secretary of 
Defense to reduce operational budgets 25 percent by the 
year 1998. 



Clearly, there is a trade off between all three of 
these responsibilities. No matter what decision DFSC could 
possibly make, some stakeholder would be ill served. If DFSC 
ignores DBOF, it ignores its business /program responsibilities 
to its program sponsors. If DFSC returns to fixed-price 
contracts during periods of particularly volatile market 
conditions, it ignores its social/ethical responsibilities to 
its suppliers. If DFSC passes avoidable costs along to its 
customers, it ignores its fiduciary and business /program 
responsibilities to both the American taxpayer and its 
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customers. Finally, if DFSC continues to request supplemental 
appropriations from Congress for avoidable costs, it again 
ignores its fiduciary and business /program responsibilities, 
but this time to both the American taxpayer and its program 
sponsors. Using a futures trading strategy may help DFSC 
avoid having to make one of these difficult trade-off 
decisions. 

An additional mission benefit of futures trading could 
be experienced during periods of intense mobilization for war, 
when many procurement procedures are waived due to National 
necessity. The futures market could be used as an alternate 
supply mechanism to ensure against supply disruptions or 
fulfill rapid surge requirements. During periods of critical 
supply uncertainty, the Government could simply take physical 
delivery on expiring futures contracts rather than reverse 
open positions. Instead of closing positions previously 
established to hedge against price volatility, the Government 
would let the futures contract run to term and accept delivery 
of the underlying commodity as a hedge against supply 
disruption. These commercial grade products could then be 
further refined or exchanged for military grade fuels if 
required. (Lee, 1989, p. 29) If cash market contracts are 
fully hedged in the futures market, this strategy could 
effectively double the available short run supply of fuel on 
extremely short notice. 
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The assessment here is that DFSC has conflicting 
mission responsibilities which demand tradeoffs. Futures 
trading may not only reduce tradeoffs, but enhance mission 
capabilities . 

4. External Environment 

According to Bryson, an organization must assess the 
opportunities and threats present in the external environment. 
These factors can usually be discovered by examining various 
environmental forces and trends, stakeholder requirements, and 
situations occurring with potential competitors and 
collaborators. (Bryson, 1988, pp. 53-54) 

Much of DFSC's external environment has already been 
discussed. Political, economic, and regulatory trends, as 
well as stakeholder requirements were addressed both in 
Chapter II and throughout the treatment presented so far in 
this chapter. However, a few external factors are worthy of 
note . 

As seen in the top section of Figure 29, the two 
largest portions of the Federal Budget are entitlement 
programs, like Social Security and Medicare, and the Defense 
Budget. Entitlement programs remain politically sacrosanct 
due to the strength and numbers of the politically active 
aging population. In fact, entitlement funding grows 
automatically every year unless Congress votes to stop it. 



142 




National Spending 



Where The Money Goes 



1 



FV 1992 Budget Outlays 



Eocitlcrocntt | 
48 % 




DepotU Insurance 
4 % 



Net Interest On Fed Debt 
14 % 



Discietioaai]’ 

14 % 



FtneifQAid 

1 % 




#i5 

flntitlement And Deficits Rise, Defense Spending Falls 



Percent 



Fcdenl Spending As Fereenttge Of Gross Domestic Prodnct 




(Couture, 1992, p. 20) 
Figure 29 National Spending 



143 



Defense funding on the other hand, has become increasingly 
vulnerable to budget cuts, as can be seen by the trend in the 
bottom section of Figure 29. This vulnerability is due 
primarily to the end of the Cold War, the shifting trends in 
political emphasis toward social reform progreims, and the fact 
that Defense funds are discretionary and must be voted on 
every year to win approval. (Gansler 1989, p. 79) 

During the 1992 elections, the Federal Deficit and 
National Debt became major issues as a result of the growing 
appeal an political presence of billionaire Ross Perot. Perot 
pointed out that all of the income taxes collected from all of 
the states west of the Mississippi would be required to pay 
just the interest on the National Debt. At 14 percent of the 
annual Federal budget, as seen in the top of Figure 29, the 
interest on the National Debt is nearly as large as the 
Defense budget, and is just as large as all other 
discretionary spending programs put together. As can be seen 
in Figure 30, the National Debt is now over four trillion 
dollars and still growing. (Perot, 1992, pp. 6-7) 

All of the factors mentioned, have a tremendous impact 
on the size of the Defense Budget and the composition of its 
forces. As can be seen in Figures 31 and 32, the trends have 
been decreasing for some time, with all of the forecasts 
predicting continued cuts for the foreseeable future. 
(Couture, 1992, pp. 24-28) 
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Figure 30 Total Federal Debt 
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(Couture, 1992 , p» 24 ) 

Figure 32 Force Level Trends 
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All of these trends and forecasts spell problems for 
DFSC, particularly when oil prices are unpredictable. As 
budgets are squeezed, so is flexibility. While DFSC's ability 
to rely on traditional procurement practices and reasoning is 
diminishing, fresh opportunities to look at new approaches 
like futures trading are becoming more attractive. 

In the National Defense Authorization Act of 1994, 
DFSC was granted authority to sell undesired petroleum 
products instead of merely trading them, as was previously 
recommended by the Section 800 Panel. (National Defense 
Authorization Act, 1993, sec. 826) 

Under provisions of the Energy Policy Act of 1992, the 
Department of Energy (DOE) was directed by the Congress to 
study the use of futures and options to ascertain whether they 
could provide cost-effective protection for all Federal 
Government fuel requirements. Federal financial exposure to 
oil market volatility was estimated at the time to be between 
four and six billion dollars per year. (Caruso, 1992) 

The Energy Policy Act, which originated in the Senate, 
was originally targeted for the Department of Health and Human 
Services to stabilize its severely troubled Low Income Home 
Energy Assistance Program (LIHEAP). LIHEAP is a winter 
heating assistance program that distributes $1.35 billion to 
states, territories, and Indian tribes through block grants. 
After a steep oil price increase in 1990, Congress had to 
grant LIHEAP a supplemental appropriation of $50 million. In 
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1991, $195 million had to be released from a contingency fund 
to cover LIHEAP price increases related to the Persian Gulf 
War. The House version of the Bill expanded the program to 
include a Federal Government -wide approach, and was adopted in 
the final version. (Caruso, 1992) 

Bob Speir, from DOE's Office of Oil and Natural Gas 
Policy, is conducting the Congressional study for DOE. He 
plans to complete his work and make his final report to the 
Congress sometime in 1994. Of particular interest in his 
study is the research he has done into what the States have 
done with futures trading strategies. Several states 
including Texas, New York, Massachusetts and others have 
already adopted successful futures trading progreuns. Because 
many of the lessons learned from the State programs will be 
incorporated in his report, it promises to be an important 
body of work worthy of close examination when released.^® 

The assessment here is that external factors provide 
considerable threat to current business practices, but at the 
same time make futures trading strategies more attractive. In 
fact current trends have seen State Governments adopting 
futures trading practices, trends which could provide valuable 
guidance for Federal and DoD programs. 



^^Interview between B. Speir, Office of Oil and Natural Gas 
Policy, Department of Energy, Washington, D.C., and the researcher, 
26 August 1993. 
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5 . Internal Environment 



According to Bryson, an organization must also assess 
its own internal strengths and weaknesses. (Bryson, 1988, pp. 
54-55) One of the more interesting findings from Bob Speir's 
study of the States is not that problems in futures trading 
mechanics are insuimountable, or that the risks prove too 
great, in fact the opposite is true. The major problem he 
found, is that in almost all cases, there is a crippling 
initial internal resistance to the idea of futures trading. 

As indicated in Chapter II, DFSC has a highly 
specialized and professional workforce. This is DFSC's 
significant strength. There is little doubt that DFSC already 
has the capability to perform the market analysis required to 
engage in futures trading. It would of course have to train 
people to perform the function, and it would also have to 
develop internal procedures and safeguards. However, in many 
respects DFSC does not see the need to. 

The Defense Fuel Supply Center identified oil market 
price volatility as being a strategic issue with impact on 
business operations as early as January of 1992 (Lee, 1992). 
Under General Bliss, DFSC began to examine procurement 
practices it felt it could change, which resulted in a number 
of new strategic ideas as presented in Chapter II (Lee, 

Interview between B. Speir, Office of Oil and Natural Ga 
Policy, Department of Energy, Washington, D.C., and the researcher 
26 August 1993. 
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January 1992). The Defense Fuel Supply Center even went as 
far as to identify the potential of mission failure as being 
a possible consequence of not addressing this issue. However 
the assumption currently being made by DFSC, is that it will 
always be able to receive supplemental funding. According to 
Dennis Stanley, 

... if we have to increase the volume due to war or other 
unforeseen situation, or pay higher prices due to an oil 
embargo or shortage, we request supplemental funding from 
DoD. The DoD in effect does not run out of money to buy 
fuel because we would risk mission failure. (Stanley, 
1993) 

However, it was just this same sort of funding 
practice by the Department of Housing and Human Services, that 
prompted the Congress to direct the Department of Energy to 
examine futures trading as a means of price protection in the 
Energy Policy Act of 1992. (Caruso, 1992) 

The final assessment here is that futures trading has 
as reasonably good strategic fit but that internal resistance 
may prevent the idea from going any further. An underlying 
premise of this paper is that in light of all the factors 
mentioned, DFSC's critical assumption about unlimited 
supplemental funding should be reassessed. It is one of 
DFSC's most significant weakness. The simple fact is, if DFSC 
ignores the problem of price instability, it does risk mission 
failure. Futures trading is only one of several alternatives 
worthy of consideration. 
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D. BARRIERS TO IMPLEMENTATION 



Much in line with Bob Speir's research on the problems 
experienced by the States, DFSC's resistance to futures 
trading centers around three primary issues, perception, 
organization, and legislation. There are three primary 
problems of perception, unfortunately all represent basic 
misunderstandings of the market that can only be corrected 
with training and exposure. One pervasive perception is the 
naive notion that futures trading is gambling (Stanley, 1993). 
To correct this perception, training would need to point out 
the clear differences between hedging and speculation as well 
as the many benefits and problems of each type of trading 
practice . 

An opposite but equally pervasive perception is that 
hedging operations, because they manage risk, are simply a 
form of insurance. Since the Government is a self-insurer, 
hedging operations are unnecessary (Stanley, 1993). Training 
would need to point out that the primary benefit of futures 
trading is not insurance, but that it enables managers to make 
better decisions based upon better information with greater 
budgetary soundness. As noted in 1968 by Robert S. McNamara, 
Secretary of Defense under the Kennedy and Johnson 
Administrations , 

Two points seem to be axiomatic. The first is that the 
United States is well able to spend whatever it needs to 
spend on national security. The second point is that this 
ability does not excuse us from applying strict standards 
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of effectiveness and efficiency to the way we spend our 
Defense dollars. (McNamara, 1968, pp. 88-89) 

Another perception is the idea that DFSC's trading would 
somehow influence or distort the futures market (Stanley, 
1993). Although a valid concern. Figure 33 shows that this 
problem would be extremely unlikely. Even if DFSC were to 
hedge everything it bought in a year, it would still amount to 
less than .3 percent of the futures volume and 1.4 percent of 
the options volume traded on the NYMEX exchange alone. 
Further, while DFSC's purchases are declining, the futures 
market is growing. Again, training would have to point out 
the tremendous size of the futures market and the many trading 
safeguards in place through both the Commodity Futures Trading 
Commission and the exchanges themselves, as described in 
Chapter III. 

The Department of Defense has no organizational experience 
in setting up or running a futures trading program. 
Justifiably there are many questions surrounding structural 
issues, controls, and safeguards (Stanley, 1993). However, 
these types of issues are not particularly unique. Many 
organizational issues have already been identified and 
resolved by both industry and Government. The major 
accounting firm of Coopers and Lybrand has developed a full 
consulting program devoted to just such issues. Figure 34 
diagrams just one example of how an organization can develop 
and manage a futures trading program. (Coopers and Lybrand) 
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Figure 33 DFSC Purchases vs. NYMEX Trade Volumes 
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(NYMEX, January 1993) 

Figure 34 Hedge Program Development 
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While some basic reporting procedures would have to be 
established to keep track of outstanding physical contracts, 
few if any changes would need to be made to current 
procurement practices. Futures trading could be a separate 
financial function totally independent of the physical 
contracting function. In fact, many State Governments have 
preferred this approach over integrating futures trading into 
existing contracting organizations. They have discovered that 
this functional separation helps to avoid problems with 
organizational resistance, and generally removes futures 
trading from the possibility of interpretation under contract 
law. In other words, many States interpret futures trading as 
a means of financing, not a means of contracting. This 
financial interpretation provides invaluable flexibility 
around statues that tend to slow down the contracting 
function. However, it generally places futures trading as a 
State Treasurer or Comptroller responsibility.^® 

For hedging operations to be both nonspeculative and 
effective, futures contract positions must always mirror real 
delivery obligations in the physical market. If DFSC were to 
adopt the comptroller approach taken by many States, it would 
have to continually coordinate and monitor real time reports 
of physical contract positions between the comptroller and 

^®Interview between B. Speir, Office of Oil and Natural Ga 
Policy, Department of Energy, Washington, D.C. , and the researcher 
26 August 1993. 
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contracting organizations. The primary purpose for this 
reporting procedure would be to prevent uncovered speculative 
futures positions resulting from poor information. 

The final apparent barrier to implementation is a lack of 
specific authorizing legislation. In fact the primary 
objection to futures trading from DFSC is not so much that it 
may or may not work, not so much that it may or may not have 
economic benefit, and not so much that it may or may not have 
strategic fit, but that it does not have specific 
authorization (Duval, 1993, pp. 1-10). This single issue 
appears to be the most onerous because it is the only one 
which would require some degree of immediate action or 
sponsorship. Currently there is no sponsorship within DFSC, 
and as a result there is also no action. 

E. LEGISLATIVE PROPOSAL 

On December 2, 1993, the graduating Acquisition and 
Contract Management class at the Naval Postgraduate School, 
Monterey, CA, held a roundtable discussion on the topic of 
proposing possible legislative language to authorize futures 
trading programs within DoD. This discussion was held as part 
of a capstone policy course examination exercise designed by 
the researcher. The students and instructor in attendance 
included representatives from the Navy, Army, Marine Corps, 
civilian Government Service, and Foreign Military Services, 
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with varying degrees of contracting background and experience. 
Discussion topics included: 

• an overview of DFSC's primary business activity, 

• a summary of procurement handicaps and problems, 

• a description of futures trading strategies and benefits, 

• a discussion of barriers to futures trading and other 
government entity experiences, 

• and a deliberation of issues that would be desirable to 
include within legislation for authorizing futures trading 
programs within DoD.^^ 

Several ideas were discussed for inclusion in a 
legislative proposal. As previously noted, there are no clear 
mandates for or against futures trading. The mandates that 
are in place are highly subjective and interpretive, but there 
is a clear DoD policy against speculation. Therefore, 
clarifying language specifically authorizing futures trading 
for the explicit purpose of bona fide hedging was considered 
to be desirable . 

Since the concept of futures trading is new and unfamiliar 
to many people in DoD, some clarifying definitions of key 
terms would be necessary for program implementation and also 
desirable in any proposed legislation. 

The idea of futures trading has never been tried within 
the Department of Defense. Hence, there is no experience with 
managing such a program. The initial program effort should be 

^^Round table discussion of graduating Acquisition and 
Contract Management Students held at the Naval Postgraduate School, 
Monterey, CA, 2 December 1993. 
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coordinated, and designed to educate activities on the 
benefits and potential problems of using futures trading 
strategies. Time would be required to train contract 
specialists, market traders, and analysts, and to develop 
procedures for internal accounting, audit, and control, as 
well as external reporting. It would be imprudent to initiate 
into futures trading immediately without spending some time to 
establish procedures, and it would also make little sense to 
apply the idea globally without first prototyping it, testing 
it, and obtaining lessons for latter full scale use. 

It might be necessary at first to hire knowledgeable 
consultants or trade through regulated brokers. Implementing 
guidance with program limitations and reporting requirements 
was found to be desirable, but it was felt that the entire 
idea should be limited in scope to that of a pilot program 
until unfamiliar issues could be resolved. The group also 
felt that any legislative language for a pilot program should 
contain sunset provisions to provide a possible safety valve 
against unreasonable losses should the futures trading program 
get out of control . 

Trading in a futures market would also require specific 
funding authorization, and maintenance of margins on account 
with a regulated exchange or commodity broker. The group felt 
that any profits gained from trading should be directed back 
into fuel management programs to help defray fuel procurement 
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costs . Specific language granting appropriation and 

addressing these issues was considered to be desirable. 

Based upon comments made at the Naval Postgraduate School 
round table discussion, and language found in the state laws 
of New York, Massachusetts, and Texas, the following language 
is offered as a guide for use in developing legislative 
proposals for authorizing futures trading within DoD:^^ 

1 . Authority to Trade 

The Secretary of Defense is authorized to engage in 
energy futures trading activities for the purpose of 
establishing or terminating bona fide hedging transactions to 
increase protection against unanticipated surges in the price 
of fuel and thereby increase the efficiency of fuel purchases 
and fuel management programs. 

2. Definitions 

a. Energy Futures Trading Activities 

"Energy futures trading activities" as used in this 
legislation shall mean the trading, buying, or selling of 
energy futures contracts for the purpose of establishing or 
terminating bona fide hedging transactions . 

b. Energy Futures Contract 

"Energy futures contract" as used in this 
legislation shall mean an instrument traded, bought, or sold. 



^^State of New York Public Law 9428 and 9431, Commonwealth o 
Massachusetts H. 4664 through H. 4667, and Texas S.B. 1033. 
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in a market or exchange regulated by the Commodities Futures 
Trading Commission, that creates an obligation or an 
obligation option to make or take delivery of a specific 
quantity and quality of an energy commodity, to include crude 
oil, gasoline, heating oil, natural gas, propane, or any other 
energy product, at a specific location, future date and time, 
c. Bona Fide Hedging Transaction 

"Bona fide hedging transaction" as used in this 
legislation shall mean a transaction in a market or exchange 
regulated by the Commodities Futures Trading Commission, where 
such transaction or position normally represents a substitute 
for transactions to be made or positions to be taken at the 
same or later time in a physical market channel, when such a 
transaction is economically appropriate to the reduction of 
risks in the conduct and management of a fuel procurement 
program. 

3. Implementing Guidance and Program Limitations 
a . Implementation 

The Secretary of Defense shall commence immediately 
upon the enactment of this legislation to organize the energy 
purchasing programs of all Defense agencies and authorities to 
implement such procedures as are necessary or appropriate to 
educate such entities on the prudent and cost-effective use of 
energy futures contracts, and to establish internal safeguards 
and procedures for accounting, audit, control, and reporting. 
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b. Pilot Program 

The Secretary of Defense shall conduct a pilot 
program of actual futures trading, commencing not later than 
one year after the enactment of this legislation, or as 
otherwise directed by the Congress, to ascertain the extent to 
which the use of energy futures contracts could provide cost- 
effective protection for Government entities from 
unanticipated surges in the price of fuel. This pilot program 
shall expire not more than five years after implementation, or 
as otherwise directed by the Congress, during which time 
program progress and lessons learned shall be reported to the 
Congress not less than annually, or as otherwise determined 
by the Congress. This pilot program shall terminate in the 
event and at such a time as determined by Congress, cumulative 
losses from the net effect of futures trading exceed an 
acceptable threshold as defined by the Congress. The 
Comptroller General of the United States shall have oversight 
authority to ensure compliance with this legislation. 

c. Limitations 

The scope of this pilot program shall limit the 
Secretary of Defense to not exceed a total of ten percent open 
hedged positions in the futures market as compared to the 
value of comparable agency contracts established in a physical 
market channel for actual delivery of similar energy products, 
or limits as otherwise defined by Congress. 
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4. Funding Authorization and Maintenance of Margins 

The Secretary of Defense shall be authorized through 
appropriations, or as otherwise determined by the Congress, 
such sums as may be necessary to carry out the requirements of 
preparation and implementation of the five year pilot program, 
and to maintain as necessary adequate trading margins on 
account with an exchange or market intermediary dually 
regulated by the Commodities Futures Trading Commission. Any 
net profits realized from energy futures trading shall be 
retained in the same appropriation account for continued use 
in a fuel cost management program. 

F. SUMMARY 

While futures trading has a reasonably good strategic fit, 
DFSC's organizational resistance may keep the idea from 
proceeding any further. The barriers to implementation center 
on three primary issues, perception, organization, and 
legislation. Of these, legislative authorization appears to 
be of primary importance. Because of this barrier, a proposal 
for legislative language is offered as a guide. 
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VII. CONCLUSIONS AND RECOMMENDATIONS 



A. CHAPTER OVERVIEW 

This chapter briefly summarizes the intent and general 
focus of the various topics discussed throughout this thesis. 
This chapter also offers specific conclusions and 
recommendations based upon an interpretive assessment of the 
research completed. Finally, this chapter addresses and 
answers each of the research questions posed in Chapter I. 

B. THESIS REVIEW 

This thesis has present a logical and objective assessment 
about issues surrounding the primary research question of 
whether DFSC should trade in the futures market. In 
discussing these difficult and often complex issues, many of 
which are both economic and political, particular attention 
was paid in trying to determine the viability and wisdom of 
futures trading for DFSC, considering DoD's current 
environment. 

In working toward these goals, this research paper 
examined many of the potential benefits and problems 
associated with futures trading. It also described the 
context of DFSC's organization and the relevant public sector 
environment. It identified problems in current contracting 
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practices and described what would be required to implement 
futures trading. 

This thesis also explained futures trading mechanisms and 
markets. It examined the various markets and factors 
affecting the prices of futures contracts. It explained the 
connection between prices in the futures market and the spot 
prices of the underlying oil commodities they represent. 

This thesis also provided ways of assessing and measuring 
futures performance. It explained basic strategy design, and 
illustrated a workable strategy that could be used develop 
more sophisticated strategies. 

Finally, this thesis examined futures trading in terms of 
its strategic fit. Based upon a roundtable review of the laws 
enacted in several States experienced with futures trading 
programs, it offered legislative language that could be used 
as a guide for developing proposals to authorize futures 
trading within DoD. 

C. CONCLUSIONS 

Based upon the data and discussion presented throughout 
this thesis, futures trading appears to be both a viable and 
wise strategy for DFSC. It could reduce DFSC's exposure to 
unpredictable oil market prices, and is clearly in line with 
the recent thrust of Government recommendations and mandates 
to move towards adopting innovative commercial practices. 
Futures trading would provide DoD with the flexibility needed 
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to adapt its petroleum purchase and management programs to 
actual market conditions. 

Because futures trading would improve market flexibility, 
it would also improve DFSC's ability to effectively and 
efficiently carry out its mission. This feature is 
particularly important because of the critical role that oil, 
and hence DFSC, plays in military readiness. Futures trading 
would provide greater budgetary certainty during unstable 
market conditions. As a result, it would better serve the 
needs of all of DFSC's stakeholders by reducing the tradeoffs 
required to meet DFSC's various responsibilities. 

Implementing futures trading would require minimal changes 
to existing contracting practices. In fact, current 
contracting practices would continue unimpeded by a futures 
trading program. Thus, not only could implementation proceed 
with few disruptions to DFSC's basic mission, but it would 
actually improve mission capability during times of pre-war 
surge because futures trading also offers an alternate supply 
channel . 

Finally, because futures trading has never been tried 
within DoD, if implemented it should be done with prudent 
care. Implementation would require adequate preparation and 
training, appropriate safeguards and reporting procedures, and 
careful attention to lessons that could be learned both before 
and during the process. Implementation should be limited to 
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that of a pilot project and refined over several years before 
expanding to full scale use. 

D . RECOMMENDAT I ONS 

After General Bliss departed DFSC in July of 1993, all of 
the momentum towards exploring alternative procurement 
strategies was lost. Due to the environmental, economic, and 
political factors and trends mentioned extensively throughout 
this thesis, and the many disadvantages of current procurement 
practices, DFSC should continue to explore alternative ideas. 
Because the time for new ideas is ripe, these ideas should not 
be limited to futures trading, traditional approaches, or the 
ideas presented in Chapter II, but should include a quest for 
ideas not yet discovered. 

In particular, DFSC should seize the opportunity to 
reexamine the idea of futures trading in terms of DFSC's 
strategic environment, as was done in Chapter VI. DFSC should 
reassess its mission objectives in terms of its 
responsibilities to its various stakeholders. As a goal, DFSC 
should strive to achieve budget stability and program 
predictability during periods of oil price volatility. Given 
the constant uncertainty of the environment, this long-term 
goal appears to be the one that would best serve all of DFSC's 
various stakeholders . 
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E . RESEARCH QUESTIONS 

The research questions posed in Chapter I are addressed as 
follows : 



1. Primary Research Question 

• Should the Defense Fuel Supply Center trade in the futures 
market? - Based upon the data and discussion presented 
throughout this thesis, futures trading is both a viable 
and wise strategy for DFSC, but it should also be compared 
with other innovative strategies, such as those presented 
in Chapter II, before implementation. 

2. Subsidiary Research Questions 

• What are the potential benefits of the Defense Fuel Supply 
Center trading in the futures market? - Futures trading 
would reduce DFSC's exposure to unpredictable oil prices. 
It improves flexibility to adapt to actual market 
conditions and thereby improves DFSC's ability to carry 
out its mission. Futures trading would provide greater 
budgetary certainty during unstable market conditions and 
as a result would better serve the needs of DFSC's 
stakeholders. It also offers an alternate supply channel 
feature, that would actually improve mission capability 
during times of pre-war surge . 

• What are the potential problems of the Defense Fuel Supply 
Center trading in the futures market? - Although a common 
commercial practice, futures trading has never been tried 
within DoD. There are perception and organizational 
problems, and legal hurdles to overcome. There are also 
risks that improper speculation activities could lead to 
losses if not properly prevented and managed. If 
implemented, it should be carefully planned and tried on 
a small scale. Time should be allowed for adequate 
preparation and training, as well as to develop 
appropriate safeguards and reporting procedures. Time 
should also be allocated to adequately test the program. 
Prudent attention should be paid to lessons that could be 
learned both before and during the process. Authorizing 
legislation should contain sunset provisions to stop and 
reevaluate the program should it exceeds loss limits. 

• What contracting practices or changes would be required to 

implement a futures trading strategy? - Implementation of 
futures trading would require minimal changes to existing 
contracting practices. While current contracting 
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practices could continue unimpeded, an accurate and real 
time method of reporting or establishing the hedge base 
would be critical if physical contracts are to be fully 
hedged. This real time reporting would be required to 
prevent speculative futures positions. Futures trading is 
a highly specialized activity that would require extensive 
training. Many successful State programs have made 
futures trading a comptroller function as opposed to a 
contracting function. 

• What are the price drivers in futures contracts and how do 
they compare with the underlying commodity spot market? - 
There are numerous factors that drive oil prices in the 
commodities spot markets, as explained in Chapter IV. The 
two most common approaches for determining these factors 
are fundamental and technical market analysis. Generally, 
futures contract prices reflect the market consensus of 
commodity price expectations in the future. Four 
different theories describe the actual relationship of the 
futures market to the spot market. However, all four 
theories agree that as a futures contract gets closer to 
expiration, the futures price gets closer to the spot 
price . 

• What are potential ways of measuring futures trading 

performance? - One way of looking at futures performance 
is to consider the value it gives to someone by providing 
a payoff or cost that is certain as opposed to a payoff or 
cost that is uncertain. This value can be approximated 
using the concept of utility. Because of their fixed- 
price effect, futures contracts provide a higher utility 
for normally risk adverse individuals than exposure to 
market price volatility. Another way of looking at 

futures performance is to see if it meets some price 
protection and participation objective. Futures trading 
strategies can be developed that would protect against 
market price increases but also allow participation during 
market price decreases . These strategies could result in 
substantial savings . 

• Does futures trading have a strategic fit within the 
Defense Fuel Supply Center? - According to Bryson's eight 
step model, futures trading would be considered a very 
attractive alternative for resolving the strategic issues 
and problems created by unpredictable oil market prices. 
The strategy fits nicely within DFSC's mandates, mission, 
external and internal environment, and is also in keeping 
with the current timing opportunity and public sector 
agreement over the need for fundamental change within 
Government systems and processes. 
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F. AREAS FOR FURTHER RESEARCH 



Areas for further research were described at the end of 
Chapter II. These alternative strategies include: 

• Seasonal Stock Building and Drawdown, 

• Timing of Procurements, 

• Term/Spot Procurement Mix, 

• Lift Scheduling, 

• and Posts, Camps, and Stations Deliveries. 

6. SUMMARY 

This thesis concluded that futures trading is both a 
viable and wise strategy for DFSC. Because the timing is 
ripe, DFSC should reevaluate its strategies and mission 
objectives and continue to explore alternative ideas to 
traditional procurement approaches. These ideas should not be 
limited, but should fit the circumstances of the current 
environment. While futures trading is recommended, each of the 
research questions posed should be carefully evaluated to 
fully understand what is involved. If DFSC decides to 
implement a futures trading strategy, it should do so 
cautiously, and on a small scale. Futures trading requires 
sufficient preparation and planning. Adequate procedures and 
safeguards should be established prior to any actual trading. 
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• INCLUDING EMERGENCY PURCBASES 

•• INCLUDES ALL CONTRACTS AND MODIFICATIONS THERETO 




181 



21 % 



o 



H 

S 

p: 

u 
o 

CL^CLh 



< 

H 

CO 

Q 

< 



< 

o 

CO 

H 



:s 

u> 

M 
O 

o: 

H o 
Wft, 
Ph 

w 
O <5 
CO W 
CO 
QPi 
U 
!> 
O 




(DFSC, 1892, p. 36) 



182 



3.1 MILLION BARRELS 



POSTS, CAMPS, AND STATIONS 
COAL PROGRAM 



O 




CM 

>H 

El, 




N 

OQ 

H 

P 

2^ 

U 

H 



CJ 





(DFSC, 1992, p. 37) 



183 



(DFSC, 1992, p. 38) 




184 



SPECIALTY FUELS DIVISION 



APPENDIX B - SPECIALTY FUELS DIVISION 
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APPENDIX C - NATURAL GAS DIVISION 
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APPENDIX D - SPECIALTY ACQUISITIONS DIVISION 
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ALONGSIDE AIRCRAFT REFUELING 




(DFSC, 1992, p. 49) 



195 




2 

u 

a 

ptS 

< 

CQ 



OS 

u 

n 

2 

D 

:z; 



2 

u 

a: 

q: 

< 



os 

n 

2 

D 



o 

C7> 



o> 



kO 

» 

CO 

03 

in 



m 

CM 



O 

o 

o 



(DFSC, 1992, p. 50) 



196 



GOCO 6 1.455,361 19 9,648,244 



CONUS STORAGE LOCATIONS 




O 

L) 

O 

o 

o 

O 

O 

O 

a 



1 



(DFSC, 1992, p. 51) 



197 




(DFSC, 1992, p. 52) 



198 



OVERSEAS STORAGE - EUROPE 
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ISCELLANEOUS PROCUREMENT ACTIONS 
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7.122 REQUIREMENTS A?TARDED 



BULK FUELS DIVISION 



APPENDIX E 
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BULK FUELS DIVISION 
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APPENDIX F 



GLOSSARY OF TERMS 





^^ c co ui tt Ex»c«tfM-Thca^toftcommi9- 
sioo houae who acrve» customcnA»dct» by cntei^ 
thmr cnmwM ciky fucnrea and opCHMttarders» 
repoitmg tnde exccucio n tt •dviam^oo tndmg 
stnc^ics, etc. 

Actuate - Phyaicd ctth coinincK£6et u opp^ 
futures cunui'Ja* 



ADP - AUenodve Dclhrery Frocedura A provision of 
a futurci concract that allows birycts sod scUcta to 
and ra1rf> d^TCiy or Gondftions 

ctitt diflicr £tum those pfORfibed ic die coninKt: 

Aa AIK* ffisy ocxajr At «ny dme dunns the dclivciy 

peikxi, oocse teiig aiKi ihoft fuburcs posidoat have 
been niaahed to the puipose of delivciy. 



Admln teUa i teu W u ri mt a tfo a ~ ANTMEX 
ACCESS wo^mdaQ dinn^ which NTMEX 

Mfimhen monitor sll activiPr in saxnmo 
they ctny ywH m limits on tfaeir costomcn* 
yoountf through the T^kIc Umic Monitofing 
Syttcm. 

AflorNoflU- AAOcdcrwhiduznift be filled in its 
catirecyoraetACalL 

American OptloB - AaopckncooxrBCttbatmiy 

be catcadiod St sny time p(wr to c^riiatioiL This 
di£Een horn * *Bnfopem opdon,'* aduch inay <n^ 

be cxciciacd on ffac ^gpifsdnn date. NYMEX 
optioDt ire *Aznerican.* 

An- Asaeiicm Pentdeum Inidtmc. The 

oQ hufancry tnde sisocktkjo; based in 

Waihincron, U.C. 

APIOmttr- Ondty(wcieht|Rfmikrtdu^ 

ads BS laeajuied by the API scale wbereby: 

APlGnmtT - 14LS -13L5 
specific gtavity 
sc60*F 



Al bl teaQa— Tlieitmultaneousptmdiaseofooe 
onuDodity agshitc the sak of acother in order to 
profit fiom flu c m g i ioni in ihc usual price celation- 
■hipt. Vaiisckflis ixichide the tifxuiltanooua pur- 
chase ttd nlfi of diScreot delifcry months of the 
MTii« 4«^ ii n wli f y ;rfthfcssmedtdiineryiiMsiiK 

diSciaix pnles of ibo anne commodity; and of 
diflcreiit oommoditiet. 

Atei— Amocioa toadLTheaimoMOffier. 

Aaaay- ToeatsinenlorixioilforpusicyorqiMlity. 
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Aasignmunt - The pioceas by wfaiefa the seller of 

10 optioo b nodfied of a buyer's imeotsoQ to exer 
ebe the eights Bsocuoed vtth the opdoa 

Aaaoctelad Gaa - Natural gu prcaem in a crude 

011 reservoir, ckher wcjsonxc fiom or to aoludon 
with the oil 

ASmC— Afflciksn Sockicy hvTeadagMsiBnals. 
Grade stkI quility sprofirarions for petiokum 
produca tre tlctennincd by ASTM in test roerbodi 
A M ha Mar fcat- Anocdcrtobuyorsellifotmes 
contDsx It idtttcvcr peks b oboisiable when the 
order reacfaei the trading fiooL Abo called a 
Market Order. 

At th a M onay An opcioa whose exensse, or 
strike, peks K doscst GO the futures price. 
AvoMi^wlatadt- Omoinary U.S. wnghes. 1 troy 
ouooc « 1 j 09 oudccs avolrdupob. 

Aatomatio Eaarctea— FoUowugopdoaatpua- 
ckm, an opdon which b in-the-money by $100 or 
more bexEiebed Butomadcaily by tbedeaxiog 
Iktubc, imles ihe holder of the opdoQ sobcniti 
sp ec ifi c insmjcdoDs to the co n trary. 



I - MiiketsitiMtiGo in which 
futures prices are lowci in each socoeeding defrv- 
cry mooch. Also known as an lorerted Market 
The oppexiSB of CootxngDk 

A draft or bill of 



caebaote acc e pted bya bank; payment b guaran- 
teed by the acoepciDginsdflicicn. 



Barva- A veasd, either znocorized or towed, used to 
cmy pftahjccs in narigablc waterways. Inland dra 
barges that carry oQ iHoducia gcoeially hold 2S,000 
baneliL (>3eaD-eoing barges OMge in size op to 
IZaOOObaiTeb. 



Baff ul- AonitofsohiiDeaQeasiaeuKdforpetrolo- 
um and refined produco. 1 barrel* 42 US^gaUons. 

Baate- Ihedifiercnnal that sxbo at arty tkne 

betweeothccasIkorspocptsGBafaghre&ooffiinod- 
iiy and the pficc of the rietrea fannea coQSacx for 
theaaiDeormidatQdoQminodity. Bssbmayiefleci 
diffeiraic time pctioda. product fotma, gmlirifs or 
locatknu Cbsh minu Fimtres equals Bass. 

BateaRtek- The ■occttuiitytt to whether foe 
cash-fiiojics spread wiU sndco or xiaaow betweca 
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B 



B 



tbc tiine t hedge position is imf^cmcnted tnd 
liquidstcfL 

Dutch'- A mctsured imount in which crude oil and 
refined product shipmcoo are lenl through ■ 
pqidioe. 

Bttehlng S#qiwncw - The order in which ship* 
inctits are sent through a pipeline 

Bcff- Billion cubic fecc 

I4>. Banda per Day. Usualiy wed to quaniify a 
ie6aer*s ouqnx capacity or an oUSdd's rare of 
flow. 

Bmt- One win axoicipatta a decline in price or 
vdaxilicy. Opposite oft Bull 

BMrSpTMMl- I) Tbc simultaneous pmehaae and 
•ale of two ftsturea oootrecti in the same or related 
cof»mf>dli3es with dw iineiiiioa of ptnfidqg from a 
dccfiire xn paces, brn at die sanre dare limking 
poceadd loss U* dvis oqrectaihia b wrong. This caxi 
usually be accomplished by tclBng a nevby deirv> 
ayandbuyingadefexfeddeliTery. 2) Addta> 
iregitwe opekn poddoQ coispitaed of long and 
shon opdoDs exf the sanic type, citber otlb or puts, 
designed to be pfo&tablc in a dedining madtCL 
An opticHi with c lower strike pdoB is sold snd one 
with a higher stxike price b boi^ghc. 

BM- Afflotkmsofauyafiinixesoraptionconuaaata 
speci&d pace. Opposire of Ollec. 

Btocfc Bwhol— MoiIbI - An pptkn pricing fbcmula 
iddaUyekrived by Fisher Black ind Myron 
Seboire ibr aeoiduca opdooa and htcT xefined by 
Bladt for opdooi on futures. 

■sIlBr Room - An enrerpene which ofben b opeeac> 
edoutofxRGqiaisi^]ow>reocfpiaficts that uses 
high pccasoiea ades tactics, gerreially over the 
telephone, and possibly ftlae or m isleadi n g infbi- 
iittoon re aolicb gcaeri% uoiophistketed 
mvestoo. 

Book IkoRofvr - Txansfidofdtkinrhout actually « 

defivering die product 

BoxB|MOOd- An option inaifcctarldciigc to which 

bodi a bull spread and a bear spread are estth> i 

fished for a dsklcM piofic. One apicad includes 
pot opdoni and the other indudes cdli. 

Btoolt- A rapid and ihaip price decline. 

Bfoolmito Point- Tbeunderiyitigfucuicapxioc 



at which a ghren option tuKcgy b neitlier prof- 
itable nor nnpiufitabk. Forctil optuna. k b the 
luike price plus the premnun. For pat options, it 
b the soikfi piice minus tbc pieiniiifn. 

Britiah Hiormol Unit * Thesnwuntofheac 
lequiied to increase the temperature of a pound 
of water 1" Kahicoheit ABtubmedna com- 
mon measure of heating value for different fuels. 
Paces of ditfierent fueb and tbetr units of ineanixe 
(dollan per banel of erode, doflan per ren rf coal, 
cents per galkn of giaoiinc, ocnti per tboinand 
cubic feet of nstan] gas) can be easily compaxed 
when ex press e d as dollart and cents per inifiioa 
Brea. 

Brakor • l)Aoiiidivk)iialwhob|mdafeeoroocii- 
mbsioa for acting as an agem in making contiacu, 
sales, or puTcfasses. 2) AFloorBiokerbapcnDU 
who actually executes trading orders on the floor 
of an exchange. 3) An Account Executive, 
Reg brei ed ConuxioditT Representative, Of 
Gustomcis* Man who desk with customers and 
thckofden In cofDmbskxi boose oSioes. See also 
Futures Coauxibsam MerehaiiL 

B8Ulf- Bottom sedixEreot and watcc, often fouxid in 
crude oil and lendual fuel 

Btu<- Sec Bikbb tbenna] nnk. 

BuIb*- AinpidadvackccinfiiiiBcspdoca. 

Bidl- OnewhoaoiidpotcsaniiicxeaaeinpriceQr 
vobdlky. Oppoaheof a Beu. 

BixBSpnad- 1) The sonulnmemia pmehaae and 
sale of two hinirei crmtiacEs in the Bona or rektsd 
coixxinodidea with the iateoxioo of ptofidni firom a 
lire in paces bm at the asme tiinc lixixidng the 
poCBOtjdliCMaiftfabexpeciaaoabwjDDg. Thb 
con be aocompfished by buying the Desby deliv- 
ery and selling the deleaed. ZlAdeftfr^posiiive 
option poshioB coiEiposed of both long aiMi ahoit 
options of the same type, dcher calk or puts^ 
dcsignedrebeprotitabloinaxiimgtBaiket. An 
option with a lower nrike pike k boo^ and one 
with a bigber soike pace b sold. 

Bufikir C Fiml OD - (or bunkering fhd) Fuel used 
for shipi. Gencnlly refers re a No. 6 grade of 
' rendual foci oil with an API gravity about lOlS^. 

Buytr'n Mnitot - A condition of the tnaikct in 
whkh there b an abundanco of goods andkbic 

V 



(NYMEX, December 1992, pp. 4-5) 
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•nd hcficc buycis can t£Boni to be aciccihe tad 
may be tblc co buy ti less chan chc price due had 
pccriously pccvmled. See SeXer’s Marieet. 

Baying lln dg a • Also called a lon£ hedee. Buyiog 
fuQifes coonaca u> proosa a^pinst possible 
iriaeascd cotaof coaunodities that will be 
pyspdr d in dtc&tmc. 

^ ^■I nd nr SyrMd- AnoptioiipQskioQeocn- 
prised of dkc pcu'dusc and sale of two opdoa COD- 
taaca of dn saroe qrpe diat hare die same stricc 
pfioea hut different ezpuadon dates. Also known 
as t Horizomal. or Tunci Spread 
Coll Ofltioa An option diat gives the buyer (bold- 
er) the right, but irot the obRgckm, cobijy a 
fitoires coouacc (escer into a long fimires posidoo) 
for a ipedfiol price within a spedried period of 
time ra eaocfaar^ £or a one-tune premium pay- 
meat. It ohliguea tbe aeUer (wrim) of aa opd on to 
a^ tlw imderiymg fixtisca cxmoact (enter inm a 
abort fiitmcs poriiioo) ai the dc aig n a m l price, 
ahould the option be excrcbed ft diac price. 

Cnp^ A supply oQotnct between a buyer and acflcc. 
whereby the buyer it assured that be win HOC have 
copaymowthanagystonaurimumpooc. This 
type of ooncnct ia analogous to a cril opdon. 

Carry big Cbnrgn - TlMmaloostofstoriagapfaya- 
kal cotnmo^ over a period of dme. Isdndes 
stotagoeba^ insutaoce, iotetese, and oppoitiH 
oky coats. 

Ottll CaoMlsocBty - Tbeaomal^pfayiicalconitBod- 
ity. Swnclim ca called a ^wt Conunodiiy or 
AcooIl 

CMhMafliat- Thcmadsctforacashcormiiodky 
where die actual phyakal produce is tnded 

C— hn^ — d C— -> Gtapieaeot man oil well that is 
removed wfacD it flows ID the suxfime sc the weH'i 
coaig. 

dioel fneL Elierel fuel gcoeinlly has to meet a 
octane number specUkaiiDa of 4(k Aa a mcuue of 
pcribfinafyic, the octane aupibcf serves a sanilar 
pucpQso at docs tbc octauc number of gasohoe. 

CVtID- Cubic feet per day. Usually used to quantify 
the cifie of flow of a gai wcD or pipeline. 



CFTC - See Goinmodky Funves Tksdkig 

ClnfUno - The Qse of graphs and chans in the 

analysu of maihet behavior, to as to pfectrendi of 
price znoventenrs, aveiage movemems of price, 
Tohnne, wid open interest, in tbe bopc that such 
gnphi and chaxQ win help OM tn tncicqiaCB and 
prp f it Ir otn price treads. Coonaaa with 
Fundamental AxMlysb. 

CF- Coat. loai]iBnce,FreiglK> Term refen to a sale 
in whicb the buyer agrees to pay a oact price that 
indiKka fee bee on board (R») value s the poKt 
of origin pluj( bU coanof msnnnceand tnuspoitS’ 
non. This type of enmsacrion difiea from s 'defir- 
ered** igieetnent in that it is gcxKtilly CK-duey. 
and fee buyer icocpa fee quantity and qoaUty 
at the loading port ofeer than pay OQ qoalky and 
quantity as d e t e nnin ed at the naloadmg pen. 

Risk aad tide are t mqf e ue d fiom the ■Higr m 
the buyer at the loading port, ahhnngh the idler 
is (dfegsd CD pcuvlde iiisiuauue m a tnaafexuble 
policy at the of load ing . 

CltyOola- GcnenDyrtfasmtt^locadoo at which 
gaatfeangesowacahipocoin spoiw i ou reqxMsi- 
bificy from a pipdbc m a local diitribinloo oomf^ 
ny or gas orilicy. 

dan off Oirtioau - AXcalopdQtia,oralpuc 

apQom, cxeccuable fer the same nnderiyiag 
focorea cooanct and which e^nre 00 the stoic 
expbituHi date. 

CteM off Bflwlea - A mility*i sales categories such 
as roridcarial, ooremcreial. ladoitrial, other; aod 
sales IbifemJe. 

g— B Ctbo - Refined pcodnoauchaakenneae, 
gasoline, hocne heating oi. Jet fee! carried by 
tankea, bargea and tack can. AD refined produca 
caDoept bonkcr feela, leridual fed oG, aapbak and 
coke; 

Ctarlng Mombor * gearing Mcmbeii of fee 
New Tofe Mctcaotile Sxdange aooqit responas* 
bility for all Badcs cfcared through them, and 
sfancciOCOOcUiyresponaibifity fartbcliqijkficyof 
the E ir han gn*a rienring opeiadca. They cam 
ixsxtmkriom far dearing feek ctatODsea* tadca, 
aid enjoy apecsal mw^ pBvfleses. O rig i n al mar- 
^ loquiremetiti far Gkaring Mcmbcn tie Imrer 
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than for cuKDOicn, aMt Ocaring Mem 
U 9 C lettecs of acdk ported iritfa the deaiinglbouse 
as odgiiHl maign for oiMOOicr aocounzs u well «s 
for their own oadea. C 3 etdng Membea mint 
meet ■ minimum capital lequiremenL 

dMrtniihouM - Anexdttng&«mociatcdbQ(iy 
dtatged wkh die fojicboa of maunag die fUittxa^ 
Huegdxy of each ende Orden arc •Reared* by 
memi of the draring^ousc acting ta the buyer oa 
aU oeOcxi aod die idler m att burets. 

dosing Rang* * AnmeeofpdocaatwiuditBfift* 

octsoDs codt place at the doaing of the maxket; 

. buriogiiidadliDgocdea at the ckiauig might 
Ittve been iiUed at tar poiitt witfam ujch a xange. 

Collv- A topplyooactact between a buyer aiid8dl> 
er of a oooixQodity; wheieby the buyer u atsuicd 
that he adll not have CD pay mofc chaa aotne maxi- 
auim pricx, and whereby the seller b aicurcd of 
lecclflDgfQnsc Rikumum pdoc. 'Hui b analogoua 
m an opiicn fdics; also kfkown as a tan0t forward 

Comblnotlon UtfOty- A utility wtueb provides 
both 1^ and elecCDc service. 

Conufllnlgn * Tbofeecfaaf^byafuciieibrafccr 
for the eiBciitioa of an oadcc. 

Commi— Ion Houoo - Anofsanizuioothattnilca 
conunoditiea and/or fittnrea and opnooi contracts 
fafc ia iiimeracoou nn foieoimfofifec. 

Commlnlon Morcboiit - One who makes a 
aide, diher for aoQCbcr ineiDfaer of an exchaage 
or for a Doonciiifacr dioit, hot who miket 
trade m hb own name and boonne ItabJe as princi- 
pal to die other. 

CnmnihiiiOitt or Opon fntorwot » Themunber 
(ifaipeaoroiiiBauidiiigcoiitsacnforwhichanuidi- 
vidnal or eniiiy b ohligaaed to the Excliangie 
because that indivuluBl or entity has not yet made 
an o&ctting sale or paxchaie, an actual comraa 
dcBveiy, or, in the caae of opdoDS, czcicbod the 
optioo. 

Commodity- As defined by the CFTCspecificaOy 
enurnesKed agrkaiUan] oominodkici, all ocher 
pxxb aiul ankka, cxcqK ariicos, end aU scrvioci, 
righa and fauciesti in which oonmea for fooiic 
defivery are preieody, or in the future may be, 
dealt. 
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Commodity Foturoa Tmdng Cormilfloion - 

Afoderal regulatory agency a n di ofged nndcrthc 
Commodity Kuturea Tiidkg Cotmnbstoin Act of 
1974 to regulate fiiniiea tetduig la all comtnodi- 
dea. The oommlBskm k comimfed of five oammift 
aioocn, oneof whom is deognoced aschaixman. al 

* appoituod by the Pfesklcnt,suhioct to Seriate anil' 
finnatkKL The Ch"V\J is mdependeat of the 
Cabinet depanmenca. 

* Cogfongo Morkirt - Amatketdtuatkminwhicb 

pikes are btfiber io the iDooeeding delfvcqr 
months chan in die nearest delivery moAth. 
Opposite of Bsdcwanlatkia. 

Cowtingucy Ordor - An order whidi becomes 
cgipctiveoolyqpoa the fulfillment of aopiecoiidi- 
doD in the n»dceq>lace. 

Co n tr ac t - 1> AtcnnofrcfoiecioedcaciibnKaiuib 
ofqndingtea commodity fimjre Of option. 2>An 
agreement to buy or sdl a spodCed commodity, 
detailiiig the amoaoc and grade of the product and 
ibe date on which the coDOBCt will nnmre and 
become ddxvczable. 

Contract Gradn - That grade of product estab- 
lished in the rulcsofaoommodiiyfiitjres 
exchange as being auttable for delivery agamic a 
futmes ooorraci. 

Contract Month*- See Delivery Monfo. 

Cotttroct Trodlng Volmo - Daily tndiagvohime 

Convmlon- AdeltMeutnlaibitiagenaosaciiiin 
bnolvng a long fonirci, t kH^ pm opthio, an^ 
short can option. The put and call opdons have 
the same stxQlc price md same expiration date. 

Oovar- TockncomadiDnfiicuicsocpptioapositioa 

Covorod Wrltbig — The sale nf an opcion againat 
an eiisiinglKiiitioa fo die oiuledyiog (uoxies 
tract. For example, dioct call and loog futures, 

Cnck fipiwdo - Tfaetimnkaoeouspiifehaseor 

* sakofcnidc against the Bale or pur c hase of prod- 
ueca. Tliese spread differeatads which lepceacnc 
r^niiig margins ace xwonaily quoted in doUaiB pei 

i baod by convening die pccxlncrpticcsmiDdollaa 

per band and snbaacdng the erode price from the 
avenge product prices. 

CnidoOP- A miximc of h y df ocar b ona ihac cadita as 
a liquid in oaoinl undcigtoiind roaeevobB and 
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imaha liquid at aanotplienc pfcsiure after pass- 
ing through sudwe aepeiating BuiUties. Crude is 
the raw material which ia refined into gaiolinc» 
heatng oih jet ft>d, propsne, petrodKmicala and 
other produco. 

CufalcRMC- The tnostoocniiicii measure of gm 
voftnne* icfemug to the amouoi of gn Deeded DO 
fill a TOtumc of ooc cubic foot It 14.73 pounds per 
aquaie inch afaeNriute pressiHc andfiOP FabrenheiL 
One cubic foot of natural gia coniains, on tvccagc, 
U0Z7Btoi. 

CuiTiRt Mlmy Momb - The futures cootnet 
which maiuiet sad becomes dclwcnble during 
the present month or the month closest to deliv- 
ery. Also called the Spot Meath. 

C aia t U oa O— » Theaimmntrrfgpicqoifedina 
atprage pool to rn ai nfain at iffir J rnr pteasoie to 
keep the wpd ein g gai rg r^^ p i ahlr- 

E3wT Tndo - Thepuicfaueasdn)e<d*afutiir)e9 
or in opdoo conciiQt on the wne day. 

ElMtor Tmk Wagon Prfeft (omO The price, 

usually of cficTcd by ebe majon which is 

branded iod defiveied m the aervice atatkm on a 
ClFbttii. 

Doi^ooDoy- A measure of the ooMneo of the 
weather (bearing degree day) or ita beat (cxiolisg 
degpee day) bawd on the extent «> whidi the daily 
iDcao teanpeoxsre falls behm fwxiaca above 65^ 
FahicnliciL 

Dallvorod- OfteategndcdaaayDotiyroauawidi 
OF in the i n t F triMt W »Mi cw gp rraH^*., ita Benn a dif- 
fer hrom the latter in a number of ways. GcncoUy, 
theseOer'sdaktarecieiteriatddiTeredaiasao- 
tion beoaoae the buyer pays on the baaia of lauded 
qusliiyf<|uaauEy. Risk tad ride sre borne by the 
sder vdq] such rime n dteoomjnocfity, aiadi as 
oa, psreci final ihipboacd into die conneoring 
flai^ of the bayw*i ibore imrallarina The seller 
k retpontibfo fordeaiiixs chraueh cuBOxna aad 
payineitf ofaUdariaL Any iiMnniit cxsitantina- 
donor bsf of engo h the •dkx''i liatnCry. In deiiy- 
dodaaosactioasthebuycipcyiOQlyfbrthcquaii- 
ticy of <£ actually recctfcd m ttongc. 

Dofivovy** The term ha direincx meaning when 
used in ooooocrioQwhh futures oofuzxcts. 



Delivery gicncrafiyrcfeaip the changing efowD- 
eiship or oonnui of a commodity under tpcdfic 
cemuand propedgm fwrahHahe d hy ihfc 
upon which the connirr ia traded. TyjdcaQy, 
exDcpc for energy, ri)e comzDodky must be placed 
in an approved warehouae, piecioaa metals depos- 
itoiyof ocberttotagefocifity, tod bemspectedby 
appeared pexscanKl, afto which ilie fii^icy iaauea 
a warehonae leoc^ shipping cerrifioBc, demand 
« certificate or due bill, whidi becomes a tnxnfer- 

•Ue ddirery mstmmeat. DeUvcfyofcheinsmi- 
metttnankly iapfetg de dhyanericg»rf immrinn 
OD defircj. After reocipc of ibe ddxrery tnstniineDi, 
the new owT^ typicstty can take posMaaion of Che 
physical commodicy^cin defircr the ddimy 
UBtramcoc ioto the ftxuies maito In aaritfacdoo 
of a aim pouDon, or can sell the defivecy instill- 
ment to another ooaitet partkipwu who cm use h 
for deircry iom rire ftratrea roaihet in lariifKtioQ 
of bk riwn poiicioo or for cnab, or enn take deliv- 
ery of the physical bniell 
TTwpflxedoredifeo for energy ooncTias. Bona 
fide buyen ca aellen of the uodestyiog eaogy 
oomipocfay can stand foe dc fi v ci y . Ifaboyeror 
scher stands for delivery, dwoomrectiihdd 
tfareuih the termifiarirai of tnduig. The buyer and 
seller each file a oodoc of imeiK 10 nmke or take 
delivery with drew lespecrivc Clearing Members 
who file them with the E ad jang e . Buyeamd 
icllm are rindoaily aatebed by the Exchange. 
*rhe delivery payroeat is hated on the cooccKt't 
final setriement price. 

DnOsnvy MwiiW - TWnxmhapedSedmagi^ 
fimnea cDfxoract for dclivety of che setoai pfaywed 
spot orcub oQinaxidity. 

DwOvo^ Notic# “ A POQoc pimL'jttpd cfacough an 
cxdangc's clearing bouae by a ckadng meaDbei 
annoemdag tire intention m defiver the actual 
, conreaoditymwriafirerionofacsMttiicrobligmoa. 

DwUvwfy IHrintla) - IsvarinnCt) rirrignrted by an 
exchange at which deiivciy may be made in foifil- 
i menc of ooncxacx Senna. 

DwHa- Tbeacmairi^ofanoprion'ivaluetoa 
change in the piioD of the oaderiying fiitarea coD- 
txao; abo refer red to la aa oprioa*a fbeureaequiva- 
lent position. Dtha are poairi re for bnlBsfa option 
poridotss, or calls, and Deprive for beaxisb opekn 
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paatbna. of poo. Delos of deep in-the-mooicy 
opdom sxc Bppctminscciy cqinl to one; ddaa 0 ^ 
a&>tbe*nianey opdooB ne <15; ud ddeu of deep 
otit-of-thcHKioney opciomi appcoMdi xem. 

Mt* Maotfal SpiMd - A tpicad where the tool 
deto position oo the k»£ side iid the cool dcl^ 
OP ifae iboft ride add up to ippcmiiiaidy zerg 
Ptpotitory or lipf^iMWi— Itecsl pt » Adocis- 
meix isfoed by s bask V wiitlioiiae 
owneoh^ofaco mm o dk y tofediatbtnXdcpoS" 
kor7orwprebou8B.Utbecsseofinaayoocaini9di- 
ties dclhwable ijpuist fbtiaes comiacci» 
of awoeohq) of OQ xppTOfuiace deponov^ 
assy effect comrictddiviery. 

P I w l Fuel - DitdlkiefbdoiiisedmGoiDpcei^ 
BOD^ignttioa caet*ca. Un stmilar to home hestiog 
oil, but fxuttt foeet a cetane innxibef spedficxxian 
of 40 or moie^ See Getme, 

Dff f n rwitinhi - Ptioe differences becnreendosiea, 
giwjes tad locttiaos of different stocks of the 
•aaseoooMDoditT. 

PirtyCnrQO- Thompctroicom pcodixts which 
leave ligQifictat antotm Rxidiie in can^ 
GenczaOy appSes to erode oil and feaidiial fuel oiL 
PlNQunt - OA do w nw j B dadpiaonciit in price 
iDo*WOdibrdefiveryofaiDdcB ofaconanodhyof 
lesser dnn GDoaiMC grade agiinK a futoiea ccxi- 
tncL 2)Somcdxnes»edtDicfb’totfacpricedif- 
fefericts beeween &torci of tSffbent ddivexy 

DiatflMe Fuel OH - PhoduEaoficfincxydiadQ*- 
oonaoiBetiniesigfencdtoaainkklledisdllates; 
lumscae, dieid ffid* ami taxnc headog oil 
DofltorTMt- AqnaliiisireiDedwdofdeiecDag 
rnidfflitahletidfbrcogiporMidampetiolemndiidl- 
latea; that b, detccmuiing whether an oil is sour or 
s w eet . 

PoiiiiatrMMn • Aniixlnsaycennie&mngtocom- 
mcnaal oil and pa operations beyond the produo- 
tioo phase; aO xefinii^ and matkedog aod natmal 
gas traTYtnwarinn and distribudoo. 

OvyGatt - GaifcatdoaxiatcoiuaiQBqufd 
hydioarbona. 



IEfP** tee E)gcha&gc of Futures Cor Physicals. 

□actroailc Trader - Apcraonwhobaiidioiucdto 
enter ordeis for his own acecamt andAor for cus- 
tomeis' acoouoa on the NYMEX ACCESS** eleo- 
□onic trading lyscetn. 

End4ls0r- TTreuitmtatecnrgiimerofprtrnkgim 
pfodoos or ratoii] gas; inoK cxanmooly refen to 
kige comiDcidbdL uxiastrial or nt^ 

Ew^paMi Option - Anopdonthatmaybecaer- 
cised only on ia cxfNiation date. 

EautNongo Cortifiod Stock* - Stocksofoooo- 
DDodides held in dfipodtoncs or wareboase* ccm> 
fied by an Endiaz)gfi8pproved inflection authoCH 
cy as oDoidtiitifig good delhery affdaat ■ fittofca 
c oo ctact poattkai. Cnnenc total certified aTocks are 
teponed b the pceis for many bnpooanr com- 
ccoditica such aa pladnnm. 

Catehono* of Fiituro* for Cosh - A tnnsacdpn 
in which the buyer of a cash oommcxficy oaiufcn 
tn Ae aelief sgMrgfininding afTxinm rftnq|r 

futmes coDtraco, or lecehrs from the seflei a cor* 
respondbg tuDmini of ahoit fsoues, at a peke 
foiCDOcmunially agreed upon. In thb aray, the 
opposite hedges b fotmes of back pamea are 
dosed out aimultaneously. 

Ehehsngo of Fntms for Phyhk»ls - Afimnet 

oamraa pionrisioQ tirrelving to agreement for 
delbcry of physied piodua that tfoct not Eiecer* 
sarily cnidorm re contisa spcnfntiom b aQ 
tenna frean one market paitidpaxit re anotber and 
a concomkant BSfnmpcioQ of equal and opposke 
fbutea p osi fiont by tfaesame pwtfcipa ntsattfae 
time of the agreement. 

Cxorciss-' ThepRioeaiofocnTeOuiganopdotti 
contract inCD a fiituxes poaitioiv 

ExstgIso Ptlco - Tlrepivxicwhkbthoafideilybg 
fixtures contract will be bought or sold b the event 
anqKionhexetcxaed. Ako calfed the stnke price. 

Ehpiratloa Doto - The dare and dme after which 
trading b opQoos tenninatci, aixl after which aU 
cootreg lights or oWifii ti ooabcoo i n e null and 
void. 

Ex^nolc Voliio - The amotint by which the pre- 
oftiom eixseeda hs zotxiziBc value. Abo known as 
dmeyi]i]& 

ia 
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F ma Valiie - Tbearetical value. 

FMtMarkat- Tiaiiiiflrtirni in the pitoc liog tfac take 
place in fuch vchxmt and witli wch apkUcy that 
pm i gaa i ei i lie behird with price <too t«tk > n i;,iQ 
dwy iflaoi *Pt$c” and ihow a »ngn of piioes. 

FMdvtock- TbeinpptycIcfudeoilrMaicaleaa 
Uquid3,<KaaoiialgasiDarefberyorpeaDchcim- 
ca] plant or chc tuppty of socne refined firaction of 
iatefznodiaoo product to roinc ocher mnwitoTmiie 
preoea. 

Fmim- Akni|[(t]wn)iinriedyiiigpoimontogetbe]' 
with a btoc; (riuvt) outHri'<tbc-iDODcy pot and a 
•kort (loQg) ODtrof-cbe-SBoneycalL AU opdona 
mim expire at the aaine time. 

FIA- Foturci Indatry Aaa oriatioii . A natkaiai oot- 
fioTiXoft fUmres hx^natry trade auodiriaD chat 
repreacott tfae brolceTagB oogmmniity on industry, 
resahnry, poSoal tod cdncarinnal nauea. 

FSIorlCII- AnocderwlikhiiiunbelUledUnffictli- 
ate}y,tcid tnkaeiirirecy. Ftilifig this, the order 
wiS bccanodcd. 

Hmimm- TtemcasoreofihepropomoaQfpare 
tocnl, usiiaDyicto to predoua metala aa^ 
pUfmpm, paBadiiwa, gold and ailaer. 

Fkiti Sgrvtai — UcUityaefrioe which iwimea no 
intemipuoo except if regkicimalcu atifli g ji *pip- 
ply it thicnCEnecL Oppoaiis of latcnvpcible 
SoYice. 

Firvt Notlet D«y- The fim (fay on which die 
Cleariag Hotae Biodfiea Ckaring Meobca of 
delivery aliocariaca. Energy oooizacts have only 
OM Dodee day. 

Rvor- 1) TlreoiaiatndiiigafeaofancxcbBDte. 

2) Aaupplyootiaact bct i wuji ahaycraftdaeltef of 
a oommodity, whereby ihc idler ia asnued that he 
will rec ch red it kait some minimum price. Thia 
type of 0300901 ia nakigoQt m a pot opiian. 

FloorholHr- An oriiange member who executes 
Olden to buy or aefl futures bhI optiana ta the 
ending ling on die door of a cosnmodiciea 
eschange. 

Roof Tmler or Locid - An exdiaii|^ mendiex 
who cxcxaiecs Olden to buy cr tell fuoirea and 
(^jrioDi for hii own aowwinL 



Fore# M #i # ur # - A rnndai d dame wfakfa indemni- 
fiet etdaer or both parties to a tcMisacciaa sdieDer- 
er C Y C o t a which cbc Eacfatage dedaaes to be rea* 
tonabty bcyiod the contxol of ekher patty occur to 
prevent hiifillmeau of the terms of the coQcact. 
r o na apr j Co o ti act - A supply contnet between a 
buyes end adler, whereby the buyer U obUpoed to 
cake delivery and the leller ia obEgited to provide 
defivery of a fixed amojoc of a oonuoodey at a 
piedetenmncd price on • qrocified fitnire date. 
Paym ent in foflladiie at the tkDcoC or foOowin^ 
defivery. This dificzs fitxn a futures cootnet 
iHkic sc ok tneot b made daily, reauiring in pamaJ 
paynrent ovci the life of tfae OTtr a rt . 
Fr#ction«tiOfl -* The process sriserehysatuneed 
bydrocarbont fiom mmnl are separated iaco 
efiarinctpaiti or " fn cri oia " such c p r op ane , 
butanes cthise, etc: 

on loordlFOl) - Ananaactinabwfaichthe 
aeikr prondes a co mm odity at an agreed mh 
price, at a specified kiading poinc wkhin a ipcci- 
fied period; k is tfae icsponiibUity of the buyer to 
aoai^ fix aansponaricn and insueukce. 
FriolOII- Refined petroleum produco used u a fuel 
fix home beadag and jodustrial and udficy boilcck 
Feel (nlia divided into two broad ca c&c od ea ,disdl- 
late hid oil, also known m Na 2 fiid, gaaoil or 
dicsei fud; and tesiduai file] oil, also known aa 
Na 6 fiicl, or outride the linked Scaoca> just as 
fuel oU. No. 2 fuel B a fight oil used for bone 

in mfn p flpifV Kt en g in ea and in 

light indiBCrfal tppficadooa. Na 6oi ia a beary 
fod used m brp ooontKScfal, indusokl and eleo- 
trk utility braleB. 

R iiid a sn a witwl An# h f #se ^ The acody td“pcrtmcnc 
fuppiy tod demand factnn which kifliiciioc the 
apedfic price behfvkx of ccomxxficiea. See also 
Technica] Aoalyaia. 

RmgfcK - Inxcrchangeabk. Piodocts wbkk cm be 
sifeatitaicd fix purpeaea of shipment or icotsge: 
rutT ## C on tr a ct - Asupplyoonnactbccwtena 
buyer and aelcr, wh ereb y tSto buy er ta ehllgtpd to 
take defivrry aiMi tfae seS» U obUgseed CO praride 
’ (fcfivcty of a fixed ttnoanx cf a ooflxnodky it a 
predetmniaed price at a ^icdfiod kxiBCiaa. 
Fixixca cnoaacts are touSed exdiacvdy on legu- 
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Itted exchuiees uod tie aeciled diity btsed oo 
thcff cuncm viluc in thn mackctpitca 

Future CoromiMion Marchant ~ AnPCMit 
the oaiy mdustrypariidpani who lecciTCi, bto- 
dies ind maMccs cuftomcn’ funds, margin pay- 
laeno and cofnmiition charges. Heitalsoictpoo- 
able for coolianatko of txwk alipB, custom 
KT T r T T K*^^t tod ju^xanteea. 

Fmuf — •qulvalint- A ceroi frequently used wkh 
icleieiioe m tpecoktive pofitioa Bmita fo 
on fumica rnrmam. Tbefiituies-equivtleorofan 
opebn poskioD is ifac nuxnbcr of opdoni multi- 
plied by the prevkm day's tuk focter or delta for 
the cipdcin semes. For extmplc, 10 deep ouc-of- 
thfi money optkm with a rviJcfoctar of 0.20 would 
be conaklefcd Z fbtiixcs-eqiimlcoc oontnets. The 
delta or dak fittaom used for tins pinpoce ia the 
stme as that used in dcha-fansed nw^umg and 
dak tnalyBD fyatcxxia. 




to changfis ia the price of the underi^ngfuturea 
ooottace 

Q— o8- European dcaignalfoo for No. 2 headngrnt 
and dkael fucL 

Q — nlIn n , ntralglit-mB — Alao known as taw 
paolinc. GaaoliBO whkdi ia obtnxicd diicc^ 
oude oO by liractionai dlatilbcfoiL Soaigbc-nin 
gasoline geoenlly nuat be upgraded ID meet 
ament motor fuel qiedfiodona. 

Good tfU Caa co l od - An ord er to be bcM by a bro- 
ker uadi it can be filled or until caocekd. 

HjoNniWli-' Astanqioduz^McstioaoDifce^^ 
of s pieckiin iDctal tm that tndioitcs die producer, 
aerial number, WBsgbt and parity of mecal oontcnc. 

HaataigOil- NaZfoelin], adiwilUtBfiieloiluted 
other for domeadc hoadogorla modence capaci- 
ty ooniiiieicial-liKSuaciii] butneo. 

HoBvy Cmdo- CtudeoUwiihahigbspecificgrevi- 
ty and a low API gravity due to the ptcaenoc of a 
high pmpQttion of heavy bydrocu’bon fiacdom. 

Ho dg o ~ Tbeimdatioaofapoaidoninafucuxeao^ 
opdona maikra that iainoended as a temporary 
aobadnitc for the talc or puicbase of the ictual 



OTniiiiodity.TheaaleoffuniTesomiiacainantki- 
padtm of fuuim sales of cash commotfides as a pro- 
cecdon agarnit possible pdoe deefinea, or the pur- 
cfaaae of foturta c o nm arra In an ricipa cion of futme 
purchaaca of cash oommodidcs as a protection 
agaosc the poaslnbcy inercaaiag costa. 

A trader who enten the raiket with the 
apedfic MUent of piiNsctmg an eidsting m afidd- 
pated phydcal market exposure from u n e x pected 
or adveae pnee floctuationa. 

Hodgo Ratio - DRadooftbevahieoffutureaooa- 
toBca puichaaed or add CO the Ttlue of the cash 
coiiimoditybetngbedged,aooiiipocatioa]iooea- 
sazy ID miniodee basil risk. 2) Tbo ndo, dcter- 
mined by an opdon'a deka. of frituccs tt» opdona 
required CO eatabUib a risUen poskiocL Forezam- 
ple^ if a $l/hanel chaoge m dm undedying fotuiei 
price leadi ro a $0.2S/baziri change in the option 
premium, die hedge ratw u 4 (four options for 
each futures oortOBct). 

Hintoricoi VolotIQty - The annuaKteri waodazd 
deviaDon <d pexcciK cfaaogca » frttujea prices over 
a spedfic period, h la an iDdicatk»i of past volatili- 
ty hi the maifcetpbce. 

Hovbontel S^nmd - Calendar or dme spread. 

HydrocarbOM- OxBaniochmxnodcxxtqioaiidaoo^ 
taming hydrogen ind caibon atonB, They fonn 
the baiia of all pecxoleimi pooducta. 

Immsdiwts or Canctl^ An order which muac be 
filled immediitBly or be canceled. IOC ordcB 
need not be filled in efaeir entirety. 

InqsHMi Volatility- A meaauiement of the mar- 
ket*8 expe xfe d pdoe range of die ondedyingcom- 
modity futures baaed oa the flutket-aaded opdon 
jneminma. 

I n i h o Mo ii Oy - Anopdonthatcanbecxerciaed 
smI imfnediscely doted out against the tmdedymg 
madKetforacadiciedit.ThDopcioaivia-tbe- 
mcBicy if Che imdertyuis fuQuci pcico ta above a 
call opdon*8 strike price, or below a putopdoa*s 
iccike price. 

hMfop«nd#l¥t- Termgeoetallyqiidiescoatxm- 
ime^atedoO or nainialgn company, miially 
active in only one or two aecton of the indutny. 

An independent mtikctcf buys petroleum prod- 
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oca from mijoror lodcpcndcnt rc6nen and 
resdis dicm ooder his own bnod Rjcne or buyi 
nAtuisl pa from pcodoocp aod resells it. There sre 
sbo independcots which arc active acdcnvely 
other in oil or ps productianor refioiop 
Intagratraai - Atomthatdeacdbesthcd^rccki 
and to which om pvoi company partidpaiEs in 
all phases of the petzoieoin industry. 
lnt«rfUPtibto - UdliiyKmoe which 

caqreeo and perniiB iflccrrapdoo oi abort notice, 
(cnenUy M peak4oad petiods, in Older to meet 
die demand by finn aerrice otatomesa. locccnipc- 
ibte tcfvicc cu ammera oapally pay a lo w er r ate 
than fion a ef vice cuifomcn. Opposite of Finn 
Services 

IntriiMlc Valow - The anioiiiit try whadi an option 
is iiMho-cnoncy. An cqnioD adiadb b not in the 
mmiey has DO mtrinaicvaloe. For calls, inniasic 
value eqeak the dSfEerenoe be w re en the imdciiy- 
ing frraitea price and the opdoa's aookc pace. 

For puo, mmaakvalDe equals the opdon*a strike 
price itrinni the mJedying facuics price, larrinaic 
▼atoc b never less than zaa 
bltrodiactng Irokwr - A fion enpprd in aolidang 
or in acccptiac orders for the porehsae or talc of 
aary cocnasodicy for {iitiiie delivecy. 
blYUltud MarlBtt’* Afuoueamarketbaaidtobc 
iirrefted vdiea dboaaxooQOacCizioatbs are sellizig 
at a dbcoamt to creadsy ooMiia inoochs; also 
known u badewardackxL 

InvlBlilw Swpiplf - UnoouniediiDcksofacom- 
modiiy in the hands of wboktakts, mamrfactmen 
aadpioduceowhidicaiiiiotbcidcncfiedaocu- 
tatdy; stocks ootaide oocuncrcial channels hot 
theoietically available co the madcet. 
bi-wwl TVuiBtar - An inventory iuntfor of 

ptopaoc IkU in indetpnmid cavezns os sCota^ 

JwlRiUl- fCenwene^ype; highH|ttaScy 

pnidoot iised primnnly as fud for oommensal 
tivhoiet and tuboprop aiiixaft fiopnes. 

JoWmv- Andddlcnian. A ^aaohoc jobber, for 
cxaioplc* nljbctuy&iiiBTcfiDaB and would 
roacB CD fsoU diaezibuoaD or oo«uixic 39 . 



Prtoa- The actual ddrrered cost of oQ 



tDarcfiner, tridn^inro wTinuru all coaa from jWD" 
dircoon or purchase to the le&aery. 



Last Tradlisg Day - Tbcfinalcratfiogdcyfor apar< 
ticiilar dclivcfy noaodt frimies coiXiBcc w i^icioa 
oofuncL Any ftxuca cnnaiea left open fbUDwing 
setaaoa rnim be setded by dcliveiy. 



UftiiiQ- Refmootankefsandbazecsloadinccar- 
eoea (d petetdenm at a ctambtl or oamsshi^^ 
poinc 



LigMCnidw- Crude oil whli alow specifre parity 
and high APf gra v ity due to the preaeaoe of a high 
pmpordonof ligbc faydroeaxbon fracdoci. 

Light Eadt- ThemorBvolatileprDductacjfpcODle- 
um refiniiig. such aa bocuie, propaiK, ethane, 
limit- The mizinmm drily allowable amount a 
funirea price fzoy advance or deeboe in any one 
day's trufing sesskm. 

Limit Ordwr- A condngau order for m cation or 
futures trade specifying a cemm maxinuim 
muiirtnnn) price, beyoiid wUch the order (buy or 
icU) b not tt> be caccwcd. 



liquwIM Nntund Qm (Uia)- Nazunl gas 
which has been made fiqnid by redneing its tea>> 
perature m iziiDus 2S6^ Fahreabdt at Btmoaphcric 
preasuie. la vnliuireb l/SOOofgasfoin^»r£Mm. 



UqiMfM Pt f o tou pi Qm QPO} - Propane, 
butane, or pfopane-bmane m iinii c a derived from 
crude aQiefimng or nadml^fiaaknatioiL For 
corivenicnoe of ttaupotcatioa. these gaiea are Uq- 
ngftfid through ptcssmizaiioiL 
Uq wMnt l on - Tbecloamgoiicaf fuzneaicid 
opdoQS poaidoas. 



UgaM ity- Amariuxbsikltobc liquid" vdiea 
h has a high kvd of trading actmty and open 
i n i ere w . 



Local DtetribotiMi Oanipay EJM - Company 
tluc dbCDbutea naonri go pnrnaaly to cod-iweta. 
Agasutificy. 

Ijorfcod Markwt— A maHCcc where pricca have 
readied diefr daily tradiag Bmk ti^ oading can 
• only be ocmducted at that piioB or pdccB which Be 
dour m tire previona aeolaiient price. 
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Ijong- OTbenucfcetporitkm aft futures colitis 
buya wbotc ptucluuc obUgatet him co accept 
ddiTcry cnl e w be tiquidaies hii ooomes whb an 
offactdiig sale. 2) Oac wbo bas bought t futurec 
contTKt CO escablifh t market pontioD. 3) In the 
opdoot roteket, poiidon of the buyer of t call or 
put opciem cDocracr Oppotitc of SborL 

LongHodS*- Pciduscoffutuceineamscchc 
future market pace puichase or fixed price for- 
ward aak of a cuhoocninodicycn protect agamat 
price iDGieasea. 

Loflo tlw Bwto - ApcoooorfinncfaattualKiiigbc 
d)c spot coQifiMKfity and hedged with a sflJe of 
futurea ii and to be long chc basb. 

LM- Any definite quaenkyefa futures comiDodicy of 
Mufoon gmde; the staodard unic of iradiDg. 

A tcnnhsuadly applied to those Diulcina- 
cional oH oooqMnica which by virme of tbCt age, or 
d^icc of integradoo, axe amoog the pfc-emioefu 
oompanici in the imem ac on al pcoulcum indmtiy> 

Mngiil- TheBouuocofiDaoeyQrcolbUBCBldepoek- 
ed by a cuatomez wnh lus bioker, or depoaioed by a 
bcoker with a C3eaang Member, or by a Ckxnng 
Member wkh the dearingbouae, for the puqKMC of 

ioauiiog dm broker or Gtoadfigboureagaina^ 

'advetae price norctncnc on open fiicuts coatneo. 
TbeanxgkiisiMicpairialpcyincftcoQapaxchaie. 1) 
linttid Mughi 0 cfae nnnuiium deposic per conaact 
lequhed by the broker when a ftrtPCTpo ai ci o Qb 
opcaeii 2) Mainienafire Mjrgio b a lum which 
innt be CMaDtaned on dqxaic at all tknea. If the 
equity in a cusooiaea* eocoiKU diDpa tov or tmd^ 
that level becauie of an adveiae pcioe moTcnieiit, 
the broker nroat iwue a nng^ call CD rcatoic dm 
ojsiDciieo' eqiiity. Mnghn are aec by the Eacfcange 
baaed on its analyiu of pekm lidt voliolity in die 
zBidtst at tbit time. S» VaaatioQ Margin. 

Margin Cali- Ademaadforaddhioiiilmafgin 
fitnria when fiamea prioca move advene n>a trad- 
er*a poaSriog, or If m ai ] ^ roquiremenn are 
incxcaMd. Buyen of aptioai are not lubject to 
margin caDa. 

Mfafcat Cormclion - In technical analysis, a imiU 

reveiml m pdcca firlkwbg a rignificint creiiduig 
period. 



Marfcat Makar - An indepcodem trader or tn^og 
firm which is prepared to buy and leU fimuct or 
oprioos oootaccs in a deaignated maricec. Market 
maken provide a two*iidcd (bid and ask) marker 
and greater liquidity. 

Markat Onlar - AnardertobefUkdimmetfiatefy 
at the cunem maiket price. 

Maalmiaw Prica Fiuctnatkwn - Acommodity 
exchange's Ktandeniized maxinuim Umha for floes 
tuarioos in futures prices during any one trading 
scarion. . 

Mef- ThooMod cnbic Ibct. 

Mlddla Dittillata - Hydrocarbons that are in the 
so-caJlcd “raiddk: boUing range” of refinery 
latiofl. Examplei arc bearing oil, eficad foch, and 
kerosene. 

Mifiimoin Pvica Floctuatioa - Miainniniunitby 
which a fucurcs price or an oprioo premhan can 
fliKtuare per trade. 

MMStti — One milljoD Britkh thermal uaits, one 
dckatbcraL Appraxkzatsly equal to a thousand 
cubic feet (Mcf) of natural gas. 

Mogaa- liKfusnryibng for motor gasoline. 

Motor Caao lin a - A cxxxipiex mixture of lefadvely 
volatile hydrocacbooi, with or without small quas- 
titica of sddirives, drat bare been tdeoded to fenn 
a fuel suitable for use in spatk-igpirion en^acs. 

Motor 03 — Refined lubricatxng tril, uauaSy ooncain- 
ing addirives, used in intcicB] oocnbiiadon 

Wakad- AloDg<thofc}mailcet|K)siooaia^ 
widioitt having an ofisetring BfaoRfkro^ postdon. 

A trader who ezoentes one aide of a spiead b said 
to be naked undl he capcuitca the other akie. 

Naphtha - A vobtile, 0 Qloriesa product of pccroleum 
r&tilktioo. Ibed prioxaiily as a paim aolvmsc, 
ing fluid, ttd bieodato^ in gnotine productsocw 

Napirthanaa- Oncoftbctfaieebaafo byiliouar fao a 
daaiificadoni found oaoinlly in ornde oil. 
Naphthenes arc widely used as peaDchcnacal 
fec du ocka. 

NatioiiM Fkitivaa Anociatksn - Tbde associa- 
tion which prociuilgaica mica of conduct and mcrli- 
atea dnputes between costoinea and broketa. 
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NaturBi Qm- Axiaznrallyoociimrifixibctureof 
hydroorboa end nan4iydnxaubon goes found in 
porous foc± fofnatfotts. la pdndpd oompQf^ 
rnctbmcL 

Natiml Qm UquIdB (MaU - A gcnenl teem for 
tU liquid pfoduca xptmed 6om oaaml pa in & 
pf pfooemnepkat NGU indode pfoptne, 
butane, ethane, and oaniral ea«>Hne. 

Mtlbsck- Induairf tcxmrefeoiogtDcfaecctFOB 
ocrt* of product oSeied on a debrerod cr C3F basts. 
It b derived by nihnacring aB coao of ahipmcoi 
from cfac landed pdoc. 

Net PoBltloii - Tbc difierence benroen an indm 
ud or &CQ*ft open long coonaca and open short 
ooDCEBOi in any ooeoocuDOtficy. 

Neartfl gpr— d - Another name for a deJaneuna] 
spread. S^pfeadsmayaiao be lot neutral, where the 
total number of kMDgcxMsaaca and the total cuixn- 
bcf of abort oontXBcta of the mme type ate appraxi- 
fflicdy equal 

NoinlnalMM- TlKdcdoedpiiccforaftituxci 
moQth tooxdmca used In fdacc of 1 efosiog pn^ 
when no feoeat trading ho taken place b chat pu^ 
tkiilardolivcxy moath; usually an average of chc 
bid and atked pricca. 

NcNKMBOClatMlGM- Natural ps b 1 icacTTOir 
which ooDcama DO erode ofl. 

NYMEXACOES8*- NVMEXAOCESSP»ban 
iotenedve daacraiuinmicasbftf ixm 

hiiMing^ nflmn^ md tTfliTig rf^tnin nnmmnrfitY 

ftmuei and opciooa enmea offered by the New 
YodtMcicintile Richanp far ovemi^ trading, 
jmiEX pnwidea die user widi the cqwpoieiit, 
icfboie and icxviocs. ACCESS ataoda for 
American Compocecbcd Coounodity Exchange 
System and Scrricca. 

NBnbBr * Amcasozeafcheicaiitaiioe 
of gaacdioc CO ptedgnise or knock when homed m 
an b Tr"»^i cnpi& 

Offor- AmotkmmieUalbcaroaoropdoacocixKt 
at a apcdfkd pdoe. Oppoeite of Bid. 

AcnnaactkmwhidiliqindBfieaordoBcaaiu 
an apea ocamici fxiaition. In spread poradoos, case 
, abeofbcadModicr without iiqmdatbg the 



CDdrc poairam. Risk k reduced when one aide off* 
seotbeochn. 

Omnliw Aeeount - An accoonc carried by one 
faxmea cninmissioQ menhantwid) another k 
whid) the CBtnsacdoos of two or more pcsooi 
tie combined adier than dengnaced sepanidy 
tib Che kkndty of the indmdad Booouno B DOC 
disclosed. 

One Ga ncB i t ttwi OthT- Twoordenaubmioed 
•irochaoeoudy, either of which may be flUed. If 
one order k filkd, the odxT k CDQsidcted CO be 
canceled. 

OpsH ioterBetorCorraiiltilMiit- ThemnDberof 
open a ouotandbg oxnnixi 6tK which an indhid* 
ualor e&chyitobfigraed toebe Exch a nge brran a r 
dial indlvkjual or corny has not yet made an crfBct- 
rak ra porchaae, an acaal ooDcraa defisety, ot; 
b tiM case td* op6om» exercked the optiao. 

Open Order- A lesdng order chack good nndl 
canceled. 

Open Outcry - AniethodofpobioMKtbafor 
makiag verbal bidtandofiaaforcnfitiicobcfae 
tndiDg pks m lioga of conunodky czchaiiges. 

Op —ln p PrtcP - Tbepnceforagiveafutureaooai- 
modicy drat k gcfientcd by txadiog duDugfa open 
oiKcry daring the opcobg caoge of CTvfiag on a 
commodity exchange. 

Optfen- A coDcnct which gives the bokkr the riebc* 

but not die obUgadoo, ID purcfaaae or tt> ael the 
uDdedybf fucuics tnoinct ac a qioci£ed pfke 
witfab a qieciSed period of dmc b rarhwigB for a 
ODC-dme pcetnbm paycBcnc. The omtnet iko 
obBgwet the writer, who ■ ecci r ea the prrmbm,e> 
meet tbeac obUgatiom. 

Ortflaal Mwplbl - The bidaldepoaic of foods, ai 
gtiod kith mooka, at the outBEC of tarfiag a 
fotomt coouact b oedex to gymKec ftttfiSraenx 
oHtewbna. Ako known m Iniaal Mugb. 

OytwMioMo p wy- Anoprioowhichbitiio 
mcfbsacvalue. For caUa, an ^doo whose exerdae 
pfke k above the matket pcioe of the uododybg 
fotuTBL For puts, an opdoD whose cxBidao prioQ k 
below the fotuiea prioc. 

OierkoiH^t- AtechokaiopuDoatkattfaemBket 
pike has risen txx) steeply and too £ttt b rebrion 
m underiybgfondamcncal foctora. 
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Ovr» o ld - AtccfanicaloiHiinratliBttbcnnilb^ 
pfict hat declined too steeply afid BOO bit in tdfi- 
tion to uadedying fundsmcntnl &ctori. 

Ovnwiit*- Tlie wndngofnwieoptiQiisthanone 
expects CD tttvc cxcrcisod. Gtlloptionfl ire over- 
wnoea becaiae the wDcer ooo&deis die imdcdybg 
ovorvalued. Pia options tie ovenrmtea because 
the underlying b considered undervalued. 

Pad (or PAop> - Petioleum AdminisaaiioQ for 
Ddease Dbteke. The United Sestet h dhided 
into five distinct auuketing c^ions in which pdoei 
* migbi differ due to vadstions in the supply or 
detnand. 

Pfwr Bfiotl - Acennased todeootDtnden 
noo-pliystct] oil (fuoues. fonrinds, swaps, etc.) 
xnaikots whidi give a buyer or acUcf the light to a 
oenatn qiModty and quality of emde oD or refilled 
picductt ata fucuie date, but ooc CO any spedfic 
pbytica] kx. 

Par or Bawla Ctrilw - The gnde or grades speci- 
fied in a g^venfiimies contract for dcUvety. A 
congoaiDsypcmksuhacitutfociffiuaoddeyia- 
cioin £ram the p«r gcido subject to specified pEo- 

PetfocheinlcoP - AninccnDcdiacechcniical 
dedved horn petfoleum, hydxocarbon liquids, or 
naniial gaa, such as ethylene, propylene, beaaene, 
toluene^ md xylene^ 

Ptlrol— m— A geoede name for hydroea u faons , 
induding crude oil, xnaaal gv liqmdi, refined, 
and product dcavalprca. 

PtnHMt^ The dak to a ender who has told so 

option tfaat, atexpusdoo, has a sofleepdeo ideoci' 
nai Of piniiffH ffee undcrtying fururct price. 

In this case, the uader will not keww whether he 
wifi be rcqaiiod to assuzne hbopdotis obligttiaoa. 

PIpsHn^- A pipe through which oil or oatmal gas n 
puroped between two potott, etthet ofiidioto or 
oodiofe^ 

PItorRIng* Tbe place on the floor of an ezefaonge 
wbcce a coounodity fiiciifcs or optioQs oonciia it 
tsaded by open outcry. 

Polai mr Ttak •• The ■maUcst m o ne t ar y unit of 
chaiigc m a fuOMCS pnoe to an opdoe ptennum. 



Pooition- The occ ratal ofatiadei’a open ooimactB, 
dthcr long or shim, in a paniculir undertying 
conunodiiy. 

Poiltlon Limit - Foraaingfetraderorfian,thc 
Diaxinium number of allowable open coDCncti 
with the same undedyinefsiinmodity. 

PdwImI Priisw - The pnoe some lefineri will pay ibr 
crude of a tottam API gcivity Irom a paiticular 
field or area. 

Pour Point- AtcoipGiaajtoS^Fahrenhetihigber 
than the tempeettute at which crude oil to a 
refined product stops fiowing. 

Piomiiim- I ) The price to coat of an opdoQ deter- 
mined competitively by buyen and sefien in open 
outcry tndkigoo the esefatoge tsading floor. 

2) An upward adjuacncnc in price allowed for 
delivciy of a ooounofllty of bigber glide against a 
fimneaconoact. 

Priow Dia c ow wry - The manner of making prices 
visible and roadily available to cbe pubfic. 

P rimi y gtpch» - StodEBofoodeoiltoiefined 
products bdd in stonge at leases, refiaeiiet, natur- 
al gat pfoocwdiigplanta, inpelines, tankfarms, and 
bulk tenoiaak chat can stote at least 50»000 bands 
of refined prodnetB. 

PfOCWtwillO PlMt — Plant wludi aepantes natural 
gas into methane and the vaiiuua other ^ses (&g, 
propane, hutaae, ethane). 

Prompt Iprwwl- Prodoot which wiU move or 
bccofoc aviUtbfe widik three to four days. 

PTOpmiw— A natunl hydiDcarbtoi oocuning in a 
gs sco os state under anDospheiic pressure 

and tempemeure, bowevei, pCDfNUie is osually liq- 
uefied dinrogh ptossurizatioo for canspoftacian 
atolstonifle. Prop a ne b primarily uredfiMnnal 
bearing and cooking and as a fud gas in areas not 
aervioBd by nacuial gu nuhta and as a pet ro efae m i- 
cri feed nock. 

Pump-Over- Aniatra,toimto-litoilixytxajuito 
example, when one pipeline pumpaemde oil or 
refined products from ks tanka or mamlinc inm 
the mainline to icmage tank of the reedving 
pipefincL 

PlitOptlosi— An oprionwbicb gives the buyer, or 
holder, the right, box not the obUgarion, to sell a 



► 
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futures cxwtrict at a qiodfic price wichiu a specific 
period of Dine iu exchange for a otre^fUDC prciDt- 
um paymenE. Ic oUigxtcs the seBci; or wnicx* of 
cfae opQoo ID buy tfae underlying fucurca ooncna 
at tbe designated prioe;, ilioald an c^ooo be exer- 
cised at dun price. See Call Optioa 

Rack Priott* Price chargpd by a supplier to a 
custtHneitliatbuTitranapartcrudtiacsatatcnDi- 
(ttl, on an FtXl bans. 

Rally- An advancing pricvmofvenientfoJkiwing a 
dedloe in a mailcet 

Ruiga <- Tbe difi cience b et we en die higjboc ><^1 
lowest prices lecoided durioga ghroi trading 
period. 

Ratio Spmd- Any spread where the number of 
long market oo otcaa s aod the uumbci of ahon 
mariret cecteacta are ooeqiiaL 

Raflnar-Dlatribiitor A company that acts as a 
wholesaler of gsaoHne, bearingoilorotherpfDd- 
ucta wtach cqientea ks own refinery; may aba 
recall and boy addidcoad siqiplies to supplcmcnc 
iu own cefiniog output. 

Wafl n a y y- ApJainuscdTDicpanicchevBikNttoom> 
poncoa present in crude oD and cooven them ixus 
end-use products or feoditocla fiorother manufio- 



fl a fannin g PfDcaaa - The use of heat and cata- 
lytareefiixctiKieaxnngemciitcfccxtabihydio- 

raxhnm twA-iWiLM wrfh/iiit ahirritig fh^f rr>mpn*U 

rion appreciably, far example, die coesremoa of 
kjw-occane naptxtfaas or gaaofaiei ixito high-octane 
number pfoducta. 



R^OItlMfa PBaifiofll — The number of fiiturea 
oonoacts, a decenmined by tbe Bxdiangc or tfae 
CF1C» above which acustonier osuic be idmtifird 
daDy to the Rxcbangn and to the CFTC with 
regart m the sne of Ida poaitfao by commodity, by 
dclh^ moadi and by puxpoac of the tzading. 



Raaldual FobI on - Heavy fod oil prodaced from 
die residwe in the {acdoaal dinillaxiaa proocaa 
atbor than bom the (farillcd fiaoioDn 



Rn i l n U noB- OpposiwofSuppoa. 
flMtinQ Oftfaf - Anoadmaniray fcumtheinaikct, 
waking CD be executed. 




RollavBr- AspcciriiixuiesBaaddlcciadiagpTDoe- 
dure invdving die shift ofoDC mootb of a atzaddle 
kuo anotber fumze roontfa wliUo maimaining the 
othercfflitiacxmonihQfdieorignialipieadpost- 
tion. Tbe shift can take place in either the long or 
ihon straddle month. 

RoundLot- AquancuyofacomsiaStyequalm 
rize CO the etjoesponding futures coDOBCt far the 
commodky. aa diiiingnished from a job lot, which 
may be biger or smaller dun tbe cooOMX 

Roundtyni- TbecompletfaciofbQdiapcucfaase 
and talc of a comoodity faturea consiacc. 

- AyrrnlaTreoD tfaepadingfkiorofaa 
exchange whobuyt aad aelli xapidly, wnh small 
pcofia re lofsea, hoUkg faia poammia far only a 
•bort tune during a tzidiog aeasiosL Typically a 
acalper will stand ready to buy ax a fiacdoo below 
the last transaetkio price and 00 act at I ftaczioo 
above, thus creating mreket liquidity. 

RaAar's Marlcart - A ooodkiaD of tbe narket in 
wfueb Ifacre ii a icanaty of goods fvailahle and 
bcDoe seUos can obtain better c ooditi o oa of rek 
re higher pcioei. See Buyer’s Matket 

Mfisg IMgn(OT>tliostlMM- Seilog 
ftimret oomraca co p rorect against poasfble 
decreased prices of ootmnoihiira, Abo see 
Hedging. 

gt ittl ExpIiBlkm - OpckxB oo the same undedy- 
lag futures conoact which expire in KKMe than 
oirexDoatfa.NYMBXplailoumopcioris have aerial 
cxpkarireL 

iBs SaB- All opriotis of the same data idiich share a 
common strike price. 

yBtdaawant or RattHiii PiI m b- Theprioeeatab- 

UkSti'iH by fl i J i l i JK fVw m i iJ ii pj ti ] 

die cfare cf csadi txading aeaBsoo aa tbe officaal 
pcipe to be uaed by the Qea rin g fa o n a c in detea- 
miniiig net gains or ksiea, isatgfa lequiieaKBC^ 
and the next day’s price fimka. Tbe terra “lenio- 
mem price’* ■ ofcea aaed as an appeoximare 
equivaiem m the esnn ”deaing pfke." The dote 
in futuim tnufing ocfaii CO a brief pdriod at the end 
cf dre diy, dtiring whldbi czissacckxn ftcqocady 
take place qidddy and at s cange of prioea iBMno> 
dkrely befare die bdL Thcniioie, there fieqDCiit- 
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ly b xio ODC doting |»icc» but a nngp of prices. 
The tctdcmcnc pdce ii the dosiiig price if there ii 
only one ck»ix)g price. When there » a dosbg 
ojogc, b b dethred by calciikdAg tlw weighted 
sTerage of pdixs during that period. 

Short- 1) The madreepondon of a futures ooatiBCt 
sellerwhoMsaleabiigaceshtmODddivcrthecom- 
modicy unksi he liquidates hb conccsct by an aS- 
sctongpoidiasci Z)Aatdefwbc 36 ei]etpasidoain 
rtie fxicmca market shows an exoeu of open nics 
over open pucchsses. 3)The holder of a than 
poahioaL 4)Incbeopdomiiadret;Chcposicionor 
the idler of a caB or a put opciQn. The sfaori in the 
optkms mar k e t n oUiged id eikc a fiicuces posirioa 
if be u asdgned for czeidsc. ppposhe of Long. 

Short SsHing- fiellmg ■ CDccnct with the idea of 
delivering or of buying ID ofibet it at a later date. 

Short tho TbepurehaseoTfuturesisa 

hedge agdnst aa wnmitine ot to sell in the cash or 
spot markets. Soc Hedging. 

Sour or S of o ot Crudo - Industzytenna which 
deooco the relative degree of a given cnidc oD's 
suKurooncenL Sour emde refers to those crudes 
with a oompasadvely high sulfur comcni^ (k5^ by 
weight and above; sweet refers to ttreie cnidcs 
with suffixi conteat of less than Q.5%. 

SowQm- Naattal gu foood with a aufCdcndy 
high quaniicyofsidfurtofcqulrepiulfyifigpdorto 
shipment or use. 

SpocIfflootlotMi- llCoooaatctmsfpccificdby the 
Eaedmuge. 2)Tcaarefcmiigtothcpinpenicsc^a 
given crude oil or refined petrokutn product, 
which are "specified*' iinc3c they offett vary widely 
even within the same gadc of product. In the nor- 
mal process of negodation. sdlci will guaxamee 
buyer dns the product or crude to be sold will 
meet oenaun specified limits. Geoeally, the major 
properties of oil that arc guatantoed are API gravi- 
ty; saliiic; pCTur poiiit; viscoaity, and BSdW. 

Spociflo GfWity «• Tlie ratio ofehe density of a 
substance at 60^ F. to the density of water at tfac 
same cempetatnre. 

Spo c uMrthra Poottkw Limit - The maximum 
poaitka), cuhcrnctk)iigornctifa0it,moDcconi- 
modky fumrei or opdosi, or in all fbtufes or 
opuoiu of oire c(«usa>dity oomhiiicd w^ 



be held or coocroilcd by an endty without a hedge 
exemption at presedbed by an apchingc or the 
CFTC. 

S p w wilni or- A trader who hopes to profit fiom the 
speeijk dneubna] price znovc of a futures or 
optsoo ooiunict» orcnmmoifity. 

Spot- Term which describes ooe-ebne open RiBifcet 
cate tnnaacxioo, where a oacifiiodcty b puicfaised 
**on the ipat** at cuneotniaiket cates. Spotems- 
actioffis are in ooninnt to tenn salcB, whkb specify 
a steady supply of produa over a period of dmcL 

Spot Bftonili - The futures cnouactcloseit to mmu- 
ricy. The ocaiby delivery xmntfa. 

Spto o d (Ftftuiwl - TlKsifDolcaneouapaxchtscof 
one futures contract and sale of a futures comzsa 
for a different nrocith, difitrem ooaunodity or di^ 
fereiu gcade of the tstoe ooflBcnodity. 

Spend fOptlOiti) - The puicfaaw and sale of two 
opdoM which vary in tenns of type <call or putX 
strike pttces. ezpicaiioa dotes, or bodi. May abo 
refer to an opciocis ooitcnct purchase (sale) and the 
ufflukancoDs sate (purchase) <^a fianresconccacc 
for the sacnc undcriying oommodiiy. 

Stoek TypP SwttknMMt - AsetdcmoiK proce- 
dure in which the putehase of a cootnet requires 
immediate and fall payment by the buyer to the 
seller. In ftodt tyire setdcfticiic. tbe aeon] cash 
profit Of iota bom a trade b not icaliacd unril the 
poBitxnuliqui(ktcd.NYMEXcDcigyBadpiax- 
imiciopciooi have dria type of ae al eineijtproce- 
dure, which diffcis from that in the fimxres enarket 
where grins and ktacaare lealiaed on a daily boiia. 

Stop Unit Onter— Anoidcrriiat^ieaSoCDforocas 
soon ss tbeie tt a aide It the specified scop price. 
The Older however can only be filled at the limit 
price or bem. ^nie stop pDoe and the fiOHT price 
cm bo die same or diffisent The stop price is cbe 
price level specified in the oedet. 

Stap-Lon- A rearing mder designed CO dose out a 
losing pentoon vriren die price leachei a level 
specified m the order. It be co mes an at-tbe>mar- 
ket Older vrfaen the "soDp* price b reached, 
lodtvidnab abo use stops to cMcr the market 
when the prices leadres a a pea fi ed leveL 

Straddle (FiitunnI- AbokoQW]iaitspiead,chc 
purchase of one fiitmet nood) against the sale of 
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another faturca month of the nme commodity. A 
middle aide it btttd oa • price le ht i nn a h ip 
between the two months. 

StrvABw COpCiaiis} - Tfaepwchaseorstleofbotb 
a put and t call having the umc pfice and 

aephagon date. The buyer of t ttraddlc beoefitj 
from inacMod 'Yolahlity, and the teUet bcsefiti 
from dc cfcaa ed vdttility. 

An(^)cioapoaDonconsuihngofdiepiir> 
chase or sole of put and cbU opooDt htyiiig the 

tame cotpifation but diffoent toike prkci. 

Stiiko Price - The price at which the undedying 
futures aocmact ii bought or told ki the event an 
opdoa 0 ezBfdKd. Also called an Goercise pike. 

Sulfur- An ckrornt that b presen t in soioeoil and 
gts XI in hnpurixy in die focm of its vsdooa com* 
poumb. 

Support- Ifitedmicalaoalyst, a pcioe area where 
new buying is tkedy » oocoe in and seem any 
declitic. 

Sy n tfa u t i c Rrtm— - A peshiaa created by oocxi- 
buiiogct]l tiid poc optiont. A syntbedc long 
funirea poamon b created by asnbii^ 
opdomand a chart put upticaw far the nine oqii- 
ratkio dam ami dw Mjxie itrike price. Asyndiccic 
sbem fiiojrea b created by condHoutg a long put 
aiid a abort call with the same expifatton date and 
the aacne aezike pcioe. 

Swap - Acuatom-tailQred, bdindually negotiated 
oanaaction designed to inaittge finaiKial oak, usu- 
ally oTcr a period of ODD (D 12 years. Swapa can be 
conducted direcriy by two C01mce^tM^iea, or 
dm>ugb a tlurd party cucb as a bank or bfokoage 
bouse. The writer of the awipi, euch as a bank or 
broketife bouse, may elect n> amme the ibk 
itself, or xnaoago ha own maxkec exposure oa an 
caritange. Swap irsnawrions ixtdude iniefen nts 
awapt,ciiReocYawipaandpriccawBptfarcam- 
inoditics, faxfadiQg cxietgy and iDctab. In a typical 
coQiimxlltycKpdccswip^panicaczctiaiigepay- 
naems based OQ cfaspgpi in the price of a co mm o d- 
icy or a market indoc, while fizxog the prioo they 
cSiscaiTcly pay for the phyticalcDiiiinodicy. The 
txanaacrion enables each patty to maoagE expoKuie 
to Gormnodixy paces or indca values. Setdemeno 
nc usually in caifa. 



^TuilkTratal- A procedure in the rail sfaipincDC of 
crude od, refiocd prodoctt, and ocher liquidt 
developed by Gcoend ArscticHt ThnsportatiOQ 
(GATX). "Tank Train'' tank cars se inccrco n nect- 
cd. which pcnxdts loading tod mrioadkgof the 
emtre bam of (018 fa)m otre cfxmectkxu 

Tariff- Aadtedoleof tateaorcbargeap en i u ceda 
eotmxxm carrier or urility; pipeline tart& are the 
charges mack: by pipeCcies far txanaportiiig crude 
oil, refined products or namial ^ bom an origin 
tnadesdoadoa 

TscfanicBl AMlyula- An a^^mweb to forecaRiiig 
enmmodity prices wfakh crxarsinea partetiw of 
price change. latci of change, and changes In trad- 
ing volurxic atxl open interest, widbout regard to 
undedying fimdameotal corker condkiacu. 

nawm- 100^000 Brobh ihenxitl lailts. A delcKiKaD 
b 1 mUboa Bms. 

Thaui»ttC0l Vuinu - An optkn'ivahic generated 
by a mafhwnafinal model pven oertam pjor 
aasumptioiia about die tenn of die opdcD, the 
chanccctbtka of che undciiyiDg famrea contract, 
and prcvillmg iruereat rates. 

TbaCt- TbeaecaiuTkyofmoptka'itheorecialvikie 
m a change b the acxmM of ttxie to expixarioD. 

TlircNiglipat - 1) AteanuaedtD<faKribed>etocal 
▼ohnne of taw ftHteiiab chat an pmocaod by a 
phnr such as an oil refinery in a grree period. 

Z) TbetocalvDlucticofcnideodaadiefizndpnxl- 
acti that arc haarled by a tank fomi, pipefine or 
tctmmal loadiag facility. 

Tick- AmininiumdMngc8BpDce,qpofdowa 

Thnu Spr w ud- ThesolllDgofaiieariry opckmaazid 
buying of a amre defaircd opciaQ wkk the BBtae 
Kxike p"«T 

HaMValaas- Pkrt cf tin opcioQpcianhnn which 
fcfleco the excess ovo’ dre ixarinMC fakie, or tbe 
cmire preminm If there b IM ifiointic value. At 
grvcfi price IcvtJa the ppeiaa Daxe valne wil 
decliae nricfl c^riradoa. It b dkb decrease in time 
▼aJttc tkai nnkca opckni a wawing tsKS. 

Trade limit Monitorfog •yafi i - Thoiyncm 
tiuough i^iich Qcating Members KC arid rnortkar 
Iknits on thetr caatornea* NTMEX ACCESS^ 



SI 
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•ocDimts, uidudiDg summiim order siie, maad- 
raum potidon size per tcnkio, «c»ion aiding vdJ- 
ume ind tessioa trmding knots. 

Tradv Worfutatkm - A NYMEX ACCESS* work- 
station through which NYMEX ACCESS* orders 
arepiaoed 

Tradiiig- Buying tad seUing. 

TnnIiMg Voliiiii*- The Dumber of comiaco that 
chmgD hands dunog aspccaikd pcricxl of time. 

T mn a mi a ninw Con y n y - Conxpany that tnuo^ 
ports ga for lenle oo ks own behalf or tnesports 
gas for ochecs. Abo known a a pipeline oompnxy. 

IVdiuI- Thfigeocoldirectiocof pnocmoveiiieiit. 

TVayOmm- The measuiemeot of weight for pr> 
cioua mrtabr 

1 ounce tray • 4S0 grains -3L04gnKiu 
1,000 gntmi » i kiloenun - 32.LS ounoca troy 
1,000 kitograma - 1 metric ton - 32,150 ounces tray 

IVP* OpdOII •• Either pots or alia. 

UltdOffyklB^ The stock, oormncxlity, fiit^^ 
oootrictorcah index igainst which ibe futtnta 
or opdons comract b salucd. 

^^•rtoClon Rtori^- P a y ment made on a daily 
or iouadzy baib by a Clearing Mernbcr to the 
Oeadogbouse lo coferkaacs aeated by advene 
price movement in poaitkiitt earned by 
Qciiiog Member, calculated sepantsiy for cus- 
tomer sod proprietary pasitknBL 

Thcscrisfovxyo€aaoptBaD*BCfaoocedc8l 
▼ahje to a change io voUdlity. 

ViMOiity- A method c^mcauimg a given liqiMdli 
leaatanoc mfhm, oaually deoeaaiagwub iucreaa- 
ing iBmpeotiitta. Material wiifa lugber sboosicy h 
more icsistsot to flow. 

VolstDftv- The niatket'a price range and IDOV^ 
meni wiihm thiK nog^ The diceaion of the ptioe 
move, whezfaenip or down, b not rdevaiiL 
HiacoDc TiriatiUty indif»n how iniidi pdoa have 
changed in the past and b derived by uaiog daily 
aetdemgntppoeaforfmufei. Implied volatiticy 
measorcs bow much the market thinks prices will 
m dm fotine, and b obtained horn daily 
setdetnciu prices for c^oDB. 



w« T«xm l i itunndiBtb - Agrade of crude 
oil dehrerahle against the New York Mercantile 
Eaebaoge li^ sweet crude oil ooDSact 
Nominally, the bendunaik crude of the U.S.oil 
industry. 

WwtMrril- ApfayskalbsutelDfcrixfooaoricriCicd 
product as <<ppoaed to a *paper barrcL” 
VMGm* Natural gas ooatainingoondenaable 
hydmarboiB. 

Wrtinr- The seller ofanoptioa. Abo known as the 
granlDr of the opdoo. 

1) .\tncasuieoftheaiinualietumoniO 
invetcpcnt i ispiesse d as a percenttge. 2) The 

pfoponion i)f beary or li|^ prodneta which can be 
derived horn a gjben banel of crude oA. 
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APPENDIX 6 - FUTURES CONTRACT SPECIFICATIONS 



Light Sweet Crude Oil 

Poturam and OptkHn Contract Spocificatloiw 

Trading Unit Fw/um: 1,000 U.S. barrels (42,000 gallons). 



Ttadino Howa 


OpiioMs: One NYMEX light sweet cnidc oil ctHitraci. * 

Futumind 0pfi(ms:9'AS a.m. - 3:10 pjn. (New York Time). 


Tracing Aiaatha 


Futures: 18 consecutive monihs plus four long-<kccd futures 
which arc ioidally listed 21, 24, 30 and 36 months prior m delivery. 
OpdoHs: Six consecutive months plus two long-dated options 
which are inioally listed nine and 1 2 months prit^ to expiration. 


Prica Quotation 


FutMTTs aud Options: Dollars and cents per barrel 


Minimum Prica Haatuatioo 


Futum and Options: (le) per barrel ($10 per contraa). 


Maxirmim Daily Prica 
FlttCtuatiM 


Futmm: $15.00 per band ($1S,00Q per contract) for the first two 
contract months. Initial back month limits of $1.50 pcs barrd rise 
to $3.00 per band If the previous day's settlement price is at 
the $1.50 limit. In the event of a $7.50 coovc in either of the first 
two contract months, back month llmia are expanded to $7.50 
per barre! from ±c limit in place in the direction of the move. 
Qpdons: No price limits. 


Lact Trad big Day 


Futures: Trading tenninates at the ck»c of business on the 
third business day prior to the 2Sth calendar day of the month 
preceding the dcUrciy month. 

Options: Expiration Day is the second Friday of the month 
prior to the delivery month of the underlying futures contract, 
provided there arc at least five days remaining to trade in the 
underlying futures contract. 

Note: Effective July 13, 1992. Expiradoo Day for all newly listed 
options contracts is the Friday immediately preceding the 
expiration of the underlying futures contract as long as there 
are three trading days left in the futures contracL In the event 
there are less than three days to futures eiqiiration, option expi- 
cadoo is the second Friday prior to futures expiration. ' 


Esarolna of Options 


By a Clearing Member to the NYMEX Clearing House not later 
chan 6:00 p jn., Of 45 minutes af^ the underlying futures set- 
tlement price is posted, whichever is later, on any day up to i 

and iiKluding the option’s csq^iiadon. 
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Option Stfiloo Priooo 



Delnrory 



DoCvory Poriod 



AhoniM Dolnrory 
Procoduro (AOP) 



Ejcctaonpo of Futiim for* 
or In ConiMctlott with* 
Physlcofs (EFP) 

Doilvmblo Ckoita 



Inopoctlon 



Custontof Moniin 
Hoqnl rom onf 



NYMEX, November 

j* 



At ail tunes at least 17 strike prices are available for puts and 
calls on the underlying futures contracts. The first 11 strike 
prices are inciemencs of $1.00 per band; additionally* three 
strike prices are ofTcied in the nearest $5 increnicnts above the 
nearest higher and below the nearest lower cxisong strike prices. 
The aC'the-money strike price is nearest to the previous di^s 
close of the underlying fumies contract. Strike price boundaries 
are adjusted according to the futures price movemencs. 

F.O.B. seller's facility, Cushing, Oklahoma, at any pipdinc or 
storage fadJity with pipeline access to ARCO, Cushing Storage or 
Texaco Trading and Transportation Inc., by in-cank transfer, 
inline transfer, book-out cH^imer-fadlicy transfer (pumpover). 

All deliveries are rateable over the course of the month and roust 
be initiated on or after the Oist calendar day and completed by 
the last calendar day of the delivery month. 

An Alternate Delivery Procedure is available to buyers and sellers 
who have been matched by the Exchange subsequent to the 
cerminadon of trading in the spot mcmch contract If buyer and 
scUcr agree to consummate delivery under terms differenr from 
those prescribed in the contract spcdficadons, they may proceed 
on that basis after submitting a notice of their intendon to the 
Exchange. 

The buyer or seller may exchange a futures posidon for a 
physical posidon of equal quandty by submitdag a notice to the 
Exchange. EFPs may be used to either initiate or liquidate a 
futures poridoo. 

Specific crudes with 0.5% sulfur by weight or less, not less chan 
54*^ API gravity nor more than 45® API gravity. The following 
crude streams are ddivcniblc: West Texas Intcimcdiacc, Mid- 
Condnenr Sweet, Low Sweet Mot, New Mexican Sweet, 

North Texas Sweet, Oklahoma Sweet, South Texas Sweet, 

Brent Blend, Bonny Light and Oseberg. 

Inspccdon shall be conducted io accordance with pipeline prac- 
dees. A buyer or acUcr may appoint an inspector to inspect 
die quality of oil delivered. However, the buyer or seller who 
requests the inspccdon will bear its costs and will notify cbe 
ocher party of the traosacdon that the inspection will occur. 

Margins arc required for open futures or shon options 
posidona. Sec page 34. There is no margin rcquiicmeot for 
an optiona purchaser. 
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Sour Crude Oil 



Futorw Contract Bpocificatioao 



Trtdlno Unit 

Trading Hoora 

Trading Moniha 

Prica Ouotntioii 

Mlntouai Prfea Flnetantiaii 

MBwkmtm Doffly Price 
Fhictnatlon 



Last Trading Day 



Daihraiy 



Marina Tatmlnal Dallvary 
PipaiMM Dallaary 

Dallvary Oiat-aMtoraga 

DaUvaiy Parlod 

Aftarnota Dattvary 
Praeadma lADP) 



1,000 U^. barrels (4^000 gallons). 

9*J5 ajn,-3:20 p,nu (New York Time). 

1 % consecutive months. 

U.S. dollars and cents per barrel. 

$0.01 (U) per band ($10 per contna). 

$15.00 per band ($15,000 per contnet) for the fim ta o contract 
months. Inidal back month limits of $1^ per band rise to $3.00 
per barrel if the previous day’s seolement price is at the $1.50 
limit In the event of a $7.50 move in dchcr of (he fuse two con- 
tracc months, back month limits arc expanded to $7J>0 per 
barrel above the limit in place, in the direcdoG of the move. 

Trading terminates at the dose of business on the third 
business day prior to the 25th calendar day of the month pre- 
ceding the delivery month. 

Deliveries take place along the Texas U.S. Gulf Coast 
at one of several qualified marine terminals; by pipeline into 
designated pipeline oonnecdons; or out-of-storage from 
qualified storage fKilides. 

ARCO Pipe Line Ca (Texas Gty, Texas); (bunking Inc. 
(Houston, Texas); Sun Marine Terminals (Ncdcriand, TexasX 

Rancho Pipeline (Houston area including Pasadena Jimcdoa 
Missouri City Jimcdon aiKi Genoa Junedon); Texaco Ttading 
and Transpoitadon Inc. (East Houston, TexasX 

Amerada Hess Coip. (Houston, TexasX OUtanking Inc. 
(Houston, TexasX Sun Marine Terminals (Nederland, TexasX 
Texaco Trading and Ttanspoctation Inc. (East Hoostoa TexasX 

All dcUvcrics must be minted by the 6ist calendar day and 
completed no later chan t^ last c^endar day of the d^very 
month. 

An AlccmalE Detivexy Pmceduie is available to biiyexs arid aeflers 
who have been matched by the Ezdiangc subsequent to the 
termination of trading in the spot month contract If buyer and 
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seller agree to consummate delivery under terms different from 
those prescribed in the contract specifications, they may proceed 
on that basis after submitting a notice of intent to the Exchange. 

Exelmnoa of Futunm for. The buyer or seller may escebange a futures position of equal 

or In Coimoctioa with, quantity by submitting a notice to the Exchange. BFPs m.ty be 

PhyalcoU |EFP0 used to either initiate or liquidate a futures positioa. 

Doinronpblo Ondoo Deliverable grades with a minimum of 0.5% and a maximum of 
Z2% sulfur by wei^t, not less than 26^ API gravity are: 

West Texas Sour/New Mexico Sour, Alaska North Slope, Dubai, 
Flotca, Iranian Light, Oman and Orieme. 

Commingling these crude streams for delivery is not permitted 
except for pipeline common scream designed as West Texas 
Soui/New Mexico Sour. A premium of 90f per barrel will be paid 
by the receiving party for the delivery of West Texas Sour/New 
Mexico Sour. The other six deliverable crudes will be valued at 
the final sectlemenc price. 



Inapnctioa For marine terminal delivery, the seller selects and hires an 

inspection company with imemational operations including in- 
house laboratory faciUtics in both Houston and Beaumont/ 

Pore Arthur. Inspection procedures must comply with API guide- 
lines for quantity measurement (2% toletanccX gravity, bottom 
sediment and water, and sulfur. 



Delivery out-of-storage of West Texas Sour/New Mexico Sour 
affords the buyer or scUer the right to inspect quantity and/or 
quality at the requesdng party*s expense* 

Delivery ouc-of-stoiage for fordgn streams require sellers to 
provide an inspection report (no more than 30 days <^d) 
from an inspection company that meets marine tennii^ 
delivery requirements. 

For pipeline deliveries, inspections are conducted in accordance 
with pipeline practices. Either buyer or seller may appoint 
an inspector to review the quality of the dl delivered. However, 
the buyer or seller who requests the inspection will bear 
its costs and notify the ocher party of the planned inspcctiuiL 

Customar ASargla Margins ore required for open futures positions. See page 34. 
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Heating Oil 



Futures sad Options Contract Spaciflcstiona 



Tradbig Unit Futum: 42,000 U.S. gallons (1,000 baricla). 

OptiiMS: One NYMEX hcadng oil futures coatracL 

Tradifio Houra Futures and Opdons: 9*^0 a.m. - 3:10 p jil (New York Time). 

Trading Months Futurts:TtxdATig is conducted in 18 consecutive months 

commencing with the nett calendar month (c.g^ on October 1, 
1992, trading occurs in all months from November 1992 through 
April 1994). 

Opow: Six consecutive months plus two long-dated 
optkms which arc initially listed nine and 12 months prior to 
eviration. 



pfffea Cteotatlen Ftfturts and Opdons: In dollars and cents per gallon 
(c.g-, $0^277 per gallon). 



Mlalmum Prica Ructiintfoo Futum and Optvm: $0.0001 (O.OU) per gallon ($4.20 per contract). 



Maalmum Daily Plica Futum: $0.40 per gallon ($16«,800 per contract) for the first two 
Ruetuatlen contract months. Initial back month limits of $0.04 per gallon 
rise to S0.06 per gallon if the previous day’s settlement price 
is at the $0.04 limit. In the event of a $0.20 move in either of the 
first two contract moncha, back month limits arc expanded 
to $020 per gallon from the limit in place in the directioo of 
the movc- 

Opdons: No price limiL 



iMt Tkadhig Day F«Arm.*Ttading terminates at die close ofbiisincss on the last 
business day of the month preceding the delivery month. 
Options: Expiradoo Day is the second Friday of the month 
prior CO the delivery month of the underlying futures contract. 

Natr, Effective July 13. 1992, Expiration Day for aD newly listed 
options contracts is the Friday immediately preceding the 
expiradoo of the underlying futures contract as long as there 
arc three trading days left in the futures cootract. In the event 
there arc less tlran three days to futures expiration, option expi- 
ration is the second Friday prior to futures expiration. 

Caarpiaa of Optiona By a Clearing Member to the NYMEX Clearing House not later 
than (xOO pjn., or 45 minutes afeer the pike of the underiying 
futures settlement price is posted, whichever ii later, on any 
day up to and induding the oprion’s expiration. 
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Option striko Pricw Strike priexs are in incrcmenca of $a02 (M) per gallon. Strike 
prices arc listed only as even numbers, for example $0.4800, 

$0.5000, $03200, eta At all times at least 1 1 strike prices arc listed. 
The ac-che-money strike price is closest to the previous day's 
close of the underlying futures contract. Strike price boundsuies 
are adjusted according to the futures price movements. 

MlwBry F.O.B. seller's lacility in New York Harbor, ex>shora All dudes, 

entitlements, taxes, fees and ocher charges paid. Seller's shore facUi- 
cy roust be capable of delivering inoo barges. Delivery may also be 
completed by pipeline, tanker, book uansfci or inter- or inira-factlity 
transfer. Delivery roust be made in accordance with applicable 
federal, state and local licensing and tax laws. 



MIvoty Period All deliveries may only be initiated after the fifth business 

day and must be completed before the last business day of the 
delivciy month. 

AllMiwto DolhfMy An Alternate Delivery Procedure is available to buyers and scllcia 
Proooduro <ADP) who have been matched by the Exchange subsequent to tire 
termination of trading in the spot month contract. If buyer and 
seller agree to coosumroatc delivery under tenns different 
from those prescribed in the contract spedfkatioas, thqr may 
proceed on that basis after submitting a notice of their intendoci 
to the Exchange, 



EastMage of Futma for. The buyer or seller may exchange a futures posidoo for a physical 

or in C o w aocthwi witii, position of equal quandty by submitting a notice to the Exchange. 
Phywcol* (EFPI EFPs may be used to either inidate or liquidate a futures pnsidon. 



Grada and Quality 
Spaalfloatlofia 



Generally conforms to industry standards for fungible Na Z 
hcadngoiL 



iMpaetlon The buyer may request an inspection for grade and quality or 

quandty for all deliveries, but shall reqube a quandty inspection 
for a barge, canker or incer*facility transfer. If the buyer docs 
DOC request a quandty inspecdoo, the seller may request such 
inspccdon. The cost of the quandty inspection is shared equally 
by the buyer and seller. If die product meets grade and qu^ty 
specifications, the cost of the quality inspecdon is shared jointly by 
the buyer and seller. If the product foils inspecdon, the cost is borne 
by the seller. 

Cuatoimr Maigfai Margms are required for open futures and short opdons 

RaqaiienMiit posidons. See page 34. There is no margin requirement for an 
opdons purchaser. 
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New York Harbor Unleaded Gasoline 



Futnrwi and Options Contract Spacifficatkms 

Trading Unit Futures: 42,000 U^. giUons (1,000 boiTcls). 



Trading Hours 


Options: One NYMEX New York Harbor Unleaded 
Futures Contract 

Futuns and Options: 9;50 a<m. - 3:10 p.m. (New Yorit Time). 


Tradliig MontiM 


FifAmc: Trading in New York Harbor unleaded gasoline ii 
conducted in 18 ooosccudvc months commencing widi the next 
calendar month (c.g., on October 1, 1992, the first trading month 
is November 1992). 

Note: In May 1991 the Exchange temporarily reduced lo nine the 
number of months traded, citing uncertain oxygenation require- 
ments for gasoline sold in the New York Harbor area. On 
June 1, 1992, trading was expanded to September 1993. which 
will remain the farthest dated month undl further notice. 

Options: Six consccudve months plus two long-dated options 
which are initially listed nine and 12 moncha prior to expiration. 


Prion Quotation 


Futuns and Opdons: In dollars and cents per gallon 
(c.g^ $aS022 per g^lon). 


MIbIhi Prion HueiuntinA 


Futures and Options: $0.0001 (OjOI t) per gallon ($4J20 per contract). 


Mndmoro DoIIy Prien 
Flontonticin 


Futuns: $a40 per gallon ($16,800 per contract) for the first two 
contract months. Initial back month limits of $0.04 per gallon 
rise to $0,06 per gallon if the previous day’s setdement price it at 
the $0104 limit. In the event of a 50.20 move in either of the first 
two contract months, back month limits are expanded to $0-20 per 
gallon from the limit in place in the direcdoc of the move. 
Options: No price limit. 


Last Trading Day 


FMiSrm.’ Trading terminates at the close of busincis on the 
last business day of the month preceding the delivery month. 
OpdoMs: Expiiadon Day is the second Friday of the month 
prior to the delivery month of the underlying futures contract. 

Note: Effective July 13, 1992, Expiiarioa Day for all newly Lmsd 
oprions contracts b the Friday immediately preceding the expira- 
doo of the underlying futures contract u long as there are three 
trading days left in the futures contract. In the event there are 
less than three days to futures expiration, i^on expiradon b the 
second Friday prior to futures expiration. 


Exnrcinn of Optionn 


By a Clearing Member to the NYMEX Clcaiing Home tx>c 
later than 6:00 pLin., or 45 minucea after the underlying futures 
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Option OtHkn Priooo 


settlement price is posted, ^^chever b later, on any day up to 
and including the option’s cxpiraticKL 

Strike prices arc in increments of $0.02 (2 cents) per gallon. 
Strike prices are listed only as even numbers, for example $0.4800, 
$03000, $0.5200, etc. At all times at least 11 strike prices aie listed 
The at-thc-xnoncy strike price u closest to the previous day’s 
close of the undedying futures contract. Strike price boundaries 
are adjusted according to the futures price movements. 


Mivpry 


F.O.B. seller’s facility in New York Harbor cx-sh(Hc. All dudes, 
endtlcments, taxes, fees and ochercharges paid. Seller’s shore 
facility must be capable of dclircring into barges. Delivery may 
also be completed by pipeline, tanker, book tmnafer or inter- or 
intra-facilicy transfer. Delivery must be made in accordance 
with applicable federal, state and local licensing and tax laws. 


OoUvht Porlod 


All deliveries may only be inidated after fifth business day 
and must be completed before the last business day nf 
the delivery month. 


AJtompte DoQvory 
Proenduro (ADP) 


An AltcmatE Delivery Procedure a available to buyers and sdkrs 
who have been matched by the Exchange subsequent to the 
termination of trading in the spot mon± contract. If l>uyer and 
seller agree to consummate delivery under terms dlffetcDC 
from those prescribed in the cootract spedfkadons, they may 
proceed on tha basis after submitdng a notice of their 
intendon w the Exchange. 


Epctwwpo of Futvioi for^ 
or In Connoctloa witl^ 
Phyoleote (EFP) 


The buyer f>r seiler may exchange a futures position for a 
physical position of equal quandty by subtnitdng a nodee to 
the Exchange. EFPs may be used to either inituicc or 
liquidate a futures position. 


Grado and QuaUtr 
SpocfflcalfcMH 


Generally conforms m industry standards for fungible northern 
grade, unleaded regular gasoline specifications. 


laapactioii 


The buyer may request an inspection for grade and quality or 
quindty for all deliveries^ but shall require a quantity inspec- 
tion for a barge, tanker or inter-facility transfer. If the buyer 
does not request a quandty inspecdon, the seller may request 
such inspecdon. The cost of the quantity inspection is shared 
equally by the buyer and seller. If the product meets grade 
and quality specifications, the cost of the quality inspection is 
shared jointly by the buyer and seller. If the product (ails 
inspection, the cost is bome by the seller. 


CooMiar Maipln 
ftaquAvamanti 


Margins are required for open futures or short opdons positkms. 
See page $4. There is no margb requirement for an options 
purchaser. 
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Gulf Coast Unleaded Gasoline 



Futures Contnict Specificutioiw 



TnNfluo Unit 42.000 gallons (t.OOO bfliiels). 
Trading Hours 9:40 ajiL CO 3:10 pjn. (New York Time). 



Trsdlag Months Trading will be conducted in IS consecutive months 

(c.g.» on September 17, 1992. trading occurs in all months £nim 
October 1992 through March 1994). 

Prica Ouatstfon In dollan and cents per gallon (c-g. $0.6255 per gallon). 
Mialmura Prica Flactiiatlon $0.0001 (O.OU) per galhm ($4.20 per contract). 



MsjciimiiB Daily Prloa $0.40 per gallon ($16,800 per contract) for the first two months, 

Ftactuatiafi to be implemented in two steps. Initial back month limits of 
$a04 per gallon rise to $0.06 if the previous scalement pnee 
is at $0U>4. Id the event of a $0.20 move in either of the ^rst two 
contract months, back month limits expand to $0.20 pci gallon 
fitom the limit in place in the direcdon the move. 



Laat 'nadliig Day Trading terminates at die dose of business on the last business 

day of die month preceding the delivery month. 



DaUvary Siaaa All matches of buyers and sellers for deliveries of contracts in 

multiples of 25 (25,000 barrels) shall be required to be made into 
the Colonial Pipeline, basis Pasadenai Texas. All tenders for 
ddiverics of less than 25 contracts shall be required to be made 
at a public terminal in the Hooston/Pasadena area. 



Pipelraa DaDvartaa For all deliveries of 25 or more coatcacta (25,000 barrels) ddivery 

will be made P.O.B. the Coloniai Pipeline at the injection 
station selected by the scQer at Pasadena, Houston, Hebert or 
Port Arthur, Texas; Lake Charles, Krotz Springs or Bacon 
Rouge, Louisiana; Collins, Miasusippi or MoundviUc, Alabama. 



Public Tcmtinal Dullvcfflcc Delhreiies of less than 25 contracts shall be made at public 

facilities maintained by GATXTcnniiials Corp., OBcanking 
Houston liic., or Amerada Hess Corp. tn the Houston and 
Pasadena, Texas, area ("Qualified Facilhy"X F.OJ. into the 
buyer's segregated or fungible sTocage. Ac the seller’s 
opdon, delivery at such facility may be accompliahed by any 
of the following methods: 

(1) Intra-bcilicy transfer by pump-over or inventory nansfer; 

(2) Inter-facilicy transfer by pomp-over or inventory transfei; or 



■ 



'j 

(NYMEX, November 1992, p. 23) 



234 



D«I1v«7 Stirehargft If delivery is made at a public ccrmtoa], the buyer or seller 

whose Nodce(s) of Intention to Accept cm- Deliver in o quantity 
not evenly divisible by 2S will be assessed a surcharge 
payable to the other party of $0.0175 (1.75e) per gallon for every 
contract that is not evenly divisible by 25, except that if both 
parties* Notices are not evenly divisible by 25, no surcharge 
will be assessed. 

Mivmrv Period F or pipeline deliveries, the buyer may accept punluct as early 
as the Gfst day of the second Colonial cycle that commences 
during the delivery month, but no earlier than the ninth 
calendar day of the dcliveiy month, and no later than the day 
prior to the last business day of the delivery month. ETCcpdons 
occur if a third Colonial cycle commences during the delivery 
month which extends beyond the day prior to the last business 
day of the delivery month, delivery may extend throu;^ the 
last day of that cycle. 

For public terminal deliveries, the buyer may accept product 
as early as the ninth calendar day of the delivery month, and 
no later than the day prior to the last business day of the 
delivery month, provided, however, that in the event rhe buyer 
nominates the fiont half of the second cycle of the delivery 
month, the four-day delivery window may commence as early 
as two days prior to the start of die second Colonial cycle 
of the dehvery month. 

Alternate Delivery An Alternate Delivery Pioccdurc is available to buyers and 
Proeedure (ADp) sellers who have been matched by the Exchange subsequent 
€0 the termination of trading in the spot month contract. If 
buyer and scUci agree to consummate delivery under terms 
different from those prescribed in the contract spedfications, 
they may proceed on<that basis after Bubmitting a notice 
of their intcntkm to the Exchange. 

Exchange ef Fotnree for. The buyer or seller may exchange a futures position for a 

or In Ceonectioo with.. physical position of equal quandey by submitting a notice to 
PhysloalB (EFP) the Exchange. EFPs may be used to cither initiate or 
liquidate a futures posidon. 

DoOvofoblo Orodoo Grade and Quality SpcciScadons reflect those of Colonial 

Pipeline Co. fungible Southern Grade 44, 87-octane unleaded 
regular gasoline as amended froin dme-to-dme by Colonial 
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Pipeline, with the following exceptions: Reid Vapor Piesimic 
for this contract shall be Jammy and February, 13,5 pounds per 
square inch,* March, April, May, June, July and August, 7,5 psi; 
Scpccmbcr and October, 1 13 psi, November and December, 

133 psL In the event that this RVP apcclficatioa difTets from the 
Colonial Pipeline specification at the dme of loading, an RVP 
adjustment of 0.5^ per psi per gallon for RVP of 8,7 psi and above, 
or a7Sr per psi per gallon (or RVP below 8.7 pai, will apph'. 

For pipeline deliveries, inspection of product shall be made in 
accordance with Colonial Pipeline practices. 

For public terminal dclhrerics by pump-ovet or inventory trans- 
fer, if inspection Is requested by buyer, the scll» shall 
inidaic inspection of the product at its designated originating 
facility not bxcr than 24 hours prior to die nominated rime 
of delivery. 

For barge movements, seller shill Lniriate inspecrioa on 
dedicated barge at the origmating &cilxty not later than 24 houn 
prior to the dme designated by the seUer for delivery. 

Margins are required for open fonires positions. See page 34. 
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Natural Gas 



Futum and Options Contract Spacificattona 

Traiflna Unit F$ovm: 10,000 million British thcnnal unhs (MMBtu). 



Tmdifig Hours 


Options: One NYMEX natura] gu fiituics contract. 
9:20 ajtn. - 3:10 pjn. (New York Time), 


Trading Months 


Funms: Trading is conducted in Inconsecutive mcniihs 
commencing with the next calendar month (e.g., on October 1, 
1992, trading occurs in all months from November 1992 through 
April 1994). 

C^ons: 12 consecutive months. 


Prioo Qnolstion 


Fuiurts and Opdons: Dollars and cents per MMBtu 
(e,g,, $2,000 per MMBtu). 


Mlniniijm Pries Fhietiiatlan 


Futures and Options: $0,001 (O.ly) per MMBtu ($10 per contiBCt). 


Mudmam Dally Pries 
Fkictnation 


(lOe) per MMBtu ($1,000 per contract). There is 
no tnaxienum daily limit on price fluctuations during the month 
preceding the delivery month. In the event that a setdement 
price b established at the maximum daily limit on price 
fluctuations, this limit will be increased subject to a variable 
limits formula. 

Opdons: No price limit. 


Last Trading Day 


/srfivm.* Trading termiiutcs six buaiocss days prior to the fiist 
calendar day of the delivery month. 

Options: Tiading terminates at the dose of business on the Friday 
immediately preceding the expiruioxi of the undcriying futures 
contract as bng as there are at least three days remaining to trade 
in the underlying futures contract. In the event there arc less 
than three trading days to futures expiration, c^rion cxpiiition b 
the second Friday prior to futures expiration. 


Easreiss of Optioiis 


By a Clearing Member to the NYMEX CIcariog House not 
later than 6 pmi. or 45 minutes after the undcriying futures 
settlement price is posted, whichever is later, on any day up 
to and including the opcion’a expiration. 


Option Stfiho Priuas 


Strike prices arc in increments of $0.05 (5<) per MMBtu. Ac all 
times at lease 11 strike prices are available for calls and puts 
on the underlying futures contracts. The at>thc-moaey strike 
price is closest to the previous day's dose of the underlying 
futures contract. Strike price boundaries arc adjusted according 
CO the futures price movements. 
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Dvliwry Sabine Pipe Line Co/s Henry Hub in Louimna. Seller 19 

responsible for the movement of the gas through the Hub; the 
buyer, from the Hub. The Hub fee will be paid by seller. 

Mivwy Paiiod Delivcr7 shall take place no earlier chan the first calendar day 
of the delivery month and shall be completed no later than 
the last calendar day of the delivery month. All ddlvcries shall 
be made at as uniform as possible an hourly and daily rate 
of flow over chc course of die delivery month. 



Altamata Mmry An Alcemacc Delivery Procedure is available to buyers and 
Pr o em d ur m (ADFI sellers who have been matched by the Exchange subsequent to 
the termination of trading in the spot month contract. If buyer 
and selier agree to consummate delivery under tenns difPerent 
from those prescribed in tbc oontiact spccHkadoas, they 
may proceed on that basis af^ submitting a notice of didr 
intention to the Exchange. 



EnIwM* ^ FtaturMfor, 
Of in CcMiiMcaton with, 
Plkyaicala <EPP) 



The buyer or seller may exchange a fiiciiies position for a 
physica] position of equal quantity by submitting a rmticc to the 
Exchange. £FPs may be used to either inidaie or liquidate a 
futures position. 



Quality Spaolflcacfoiia Pipeline spedGcations in effect at time of delivery. 



CuatomrlNarvin 

RaquiiMiaBts 



Margins arc required for open futures and short options 
positions. See page M. There is IK> margin requirement for an 
opdofis purchaser. 
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Propane 



Ritum Contract Spocificatlono 



'Hadino Unit 
TtmCrc Hotini 
Tcadinc Montha 



Prieo Qnototliia 

Mifttmiim Prieo Flncfuotloa 

Moximtmi Doily Prico 
Fluctuctlon 



iMt Tradfmi Doy 
Dallvory 



Dolhrory Ptriod 



Altmoto Mlvary 
Procodurw (ADP) 



42,000 U^. gallons (UOOQ barrels). 

9:15 a jn. - 3.-00 p.m. (New Y<Hi( Time). 

Trading is conducted in 15 consecutive months commencing 
with the next calendar month on October 1, 1992. trading 
occurs in all months from November 1992 through January 1994X 

In dollars and cents per gallon (e^^, $02555 per gallon). 

$0:0001 <0.014) per gallon ($4.20) per contract). 

$0.40 per gallon ($16,800 per contract) for the fust two contract 
months. Initial back month limits of $0.04 per gallon rise $0.06 
per gallon if the previous day^s settlement price is at the $0.04 
limit. In the event of a $020 move in either of the first two 
contraa months, back month limits expand to $0.20 per gallon 
from the limit in place in the diiecdon of the move. 

Trading tenninates at the dose of business on the last business 
day of the month preceding the delivery month. 

F.O.B. selleris pipeline, itoiage, or fnedonadoo facility in 
Mont Beivieti, Texas, with direct pipeline access to tbo Texas 
Eastern Transmbskm Pipeline in Mont Bclvicu, Texas. 
Delhrery may be made by in-line or io-wcD ciunsfei, inter- 
fidlity oanafer or pump-over, or book transfer. 

AU deliveries must be initiated after the ninth business 
day and completed befoce the second to last business day 
of the delivery month. 

An Alternate Delivciy Procedure is available to buyera and 
scUen who have been matched by the Exchange subsequent 
00 the tenninatioQ of trading in the spot month contract. 

If buyer and seller agree to fxmsunmiaiE delivery under tciraa 



I 
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Excb«n«« of Rftiirvs for, 
or III Conooetion with, 
Pliysicolo (EFP) 


different from those prescribed in the contract spcdfksrioas, 
they may proceed on chat basis after submhring a notice of their 
intention to the Ejcchangc. 

The buyer or seller may exchange a futures posidoa for a 
physical position of equal quantity by submitting a notice co 
the Exchange. EFPs may be used co either iniriace of 
liquidate a futures position. 


Grodo ond Quality 
Spoelflaoiloiia 


Conforms to industry standards for fungible liquified propane gas 
as determined by the Gas Processors Assodadon (GPA-H£)5). 


Inapoctlofi 


Inspection shall be conducted in accordance with pqsclioc pmctices. 


CuatiMiior Marsltt 
Roqulroaiofltl 


Margins are required for open futures positions. 
See page 34. 



■ 
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Margin Requirements 



MYMEX roquiTM its imrkst pwticipsiitt 

to pose and maiaum in their acraunts a ccrcain minimiun 
amount of funds for each open positron held. These ftmds arc 
known as “margin” and represent a good faith depositor per- 
formance bond that serves to provide protection against losses 
in the market NYMKX collects margin directly from each 
of its Clearing Members who, in turn, arc responsible *or the 
collection of funds from their clients. 

NYMEX uses Standard Ponfolio Analysis of Risk (SPAN) to 
cstablbh minimum margin levels for Qcaring Firms and their 
customers. SPAN, developed by the Chicago Mercantile 
Exchange, has become the futures industry's standard of mar- 
gining. SPAN evaluates the risk of a trader's entire portfolio 
and establishes plausible movements in futures prices over a 
one-day period. The resulting effect of these “risk arrays” is to 
capture respective gains or losses on futures and optioiu 
positions across the energy commodities. 

One of the special characteristics of options is that a long option 
position can never be at risk for more chan its premium. For 
SPAN CO assess the risk of all positrons in the portfolio 
and at the same time allow credit for the premium involved, 
SPAN allows the excess of the option premium over the 
risk margin for any option position to be applied to the risk 
margin on other positions. 

Marpn reqnirmmts and contract spedfkationi an subjea ro dtaust. 
Please cxmtact the New York Mercantile Exchange, 

Fasdacts, the NYMEX 24-houx market informadon service, 
or your broker for current information. 



fl 
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Miscellaneous Information 



Trading in Oil Spmda 

Any combination of energy fucures comracis and/or months 
may constitute a spread in the NYMKX energy complex. 

All spreads arc traded by open outcry. 

The following arc brief definidons of the most commonly 
traded spreads: 

IntrMDArkai Spmad# 

The simultaneous purchase and sale of a futures contract in any 
one commodity, crude oiU heating oil, gasoline, propane or 
natural gas, in two different months ac a stated price differentia]. 

IntMMiiarfcat Spr^nda 

Also known as **trading across the baircl.** Inter-market spreads 
consist of the simultaneous purchase and sale of more than 
one economica Ily-reJatcd futures contracts — crude oil, hearing 
oik gasoline, propane or natural gas — in one or more months 
ac a stated price difTcrentiaL 

CraclK Spraada 

Simultaneous purchase and sale of the crude otl contract and 
contracts for refined prtxlucts — either gasoline or hcadng oil or 
both — in one or more months at a seated price differential 
The Qumbei of crude contracts and the combined total of product 
contracts must be equal. A similar strategy invotving natural 
gas and propane is called a frac spread. 

Spacutathra ^aitioii Limita 

The Exchange sets limits on spoculacive positions (net loog or 
short by cooaact) which may be exceeded for bona hde hedge 
transactions or risk associated with commodity swap transactions. 
Auchofizadon from the President of the Exchange is required. 



■ 
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Quote Services 



1 Vendor 


Commoditv 












Sweet 

Cmdc 


Sour 

Crude 


Heating 

on 


Gas(dine 


Naomi 

Gas 


Propan 


CEG 


CL 


SC 


HO 


HU 


NG 


PN 


ADP 














AOPComncnd 


OL 


cz 


HO 


HU 


NA 


NP 


ADP FIS 


CICL 


CISC 


ClHO 


CIHU 


CING 


CIPN 


Bloomberg LP. 


CL 


sc 


HO 


HU 


NG 


PN 


Bonneville Market Info 


CL 


sc 


HO 


NU 


NG 


PN 


Bridge Market Data Systems 


CL<tft2yr) 

GP(3&4Tf> 


Dl 


HO 


OL 


NO 


PT 


Commodity Quotegraphics 


CL 


SC 


HO 


UR 


RF 


LG 


Dow Jones 


CL 


SG 


HO 


HU 


NG 


PN 


EMtS/ McGraw Hill 


CL 


SC 


HO 


HU 


NG 


PN 


FNN Dau Broadetadng 


CL 


SC 


HO 


HU 


NG 


PN 


Futuiesouice 


CL 


SC 


HO 


HU 


NG 


PN 


Knight'Ridder 














CNS Dcuquotc 


CL 


SO 


HO 


MU 


NO 


PN 


MoneyCentci 


CL 


so 


HO 


HU 


NG 


PN 


TadeCenter 


CL 


so 


HO 


HU 


NG 


PN 


Market Vision 


CL 


7S 


HO 


HU 


00 


PT 



fl 
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Vendai 



Commodity 





Sweet 

Crude 


Sour 

Crude 


HcatiDg 


Gasolioe 


Natural 

Gas 


Propane 


PC Quote 


CL 


SC 


HO 


HU 


NG 


PN 


Platt's Gbbal Alert 


CL 


SC 


HO 


HU 


NG 


PN 


Quocroo Systems 


CL 

CA(3,A4ynJ 


SC 


HO 


HU 


NG 


PN 


Reuters lofo Services 














SDS2 


CL/CL2 


SG/SC2 


H0/H02 


HU/HU2 


NG/NG2 


PN^N2 


Mooicor 


LC65/ 

LC66 


SC65/ 

LC66 


H06S/ 

H066 


UG65/ 

UG66 


NC65/ 

NG66 


PK65/ 

PR66 


IDN<R2000) 


CLiCKain 


SCrCHAtN 


HO^hain 


HUschain 


NGxhain 


PNxhain 


Shark 


CL 


SC 


HO 


HU 


NG 


PN 


S&P Comstock 


CL 


SC 


HO 


HU 


NG 


PN 


Telekucs loc. 


CL 


SC 


HO 


HU 


NG 


PN 


Tclcrate Systems 

Rrokvil is by entoitv pace ooaiber 


SS30 


8808^ 

8809- 


8806- 

8811 


8807 


6813 

9249 


8812 



Nmc A|>p<opf bCB ocnoii code* 

moR be eppended n cbe«e veoder fyndadt 

prior «Q ny Tctricvii rcqucn. 
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safCIBJEMTA 



H - SELECTED DATA 



Month 


3P6 


WTIBuy 


wnseii 


HdgSvgB 


Stiik® 


Put Buy 


Put Sal 


Pliavga 


TotSv^ 


Month 


ComJat 


JPS 


wniat 


080 


10.43 


15.18 


14.03 


-083 








0 


-083 


080 




10.43 


14.03 


N 


17.04 


1685 


1684 


-001 








0 


- 0.01 


N 




17.04 


1634 


0 


10.68 


1686 


1&13 


- 0.13 








0 


- 0.13 


0 




16.08 


16.13 


J 87 


17.25 


1581 


10.01 


38 








0 


9.8 


J67 




1786 


10.01 


F 


1 B . S 4 


16.10 


ia 46 


380 








0 


380 


F 




IBM 


16.46 


M 


10.06 


16.10 


iai 2 


283 








0 


203 


M 




10.05 


1612 


A 


20.02 


1&78 


10.11 


- 0.07 








0 


- 0.67 


A 




20.02 


16.11 


M 


20.76 


18.48 


10.41 


083 








0 


003 


M 




20.75 


10.41 


J 


20.71 


1887 


1082 


1 J 66 








0 


186 


J 




20.71 


1082 


J 


23 ^ 


16 w 14 


2183 


3.10 








0 


3.10 


J 




2383 


21.33 


A 


21 J 07 


1685 


20.73 


2.68 








0 


2.60 


A 




2187 


20.73 


3 


22.08 


1681 


10.07 


1.06 








0 


180 


S 




22.65 


1087 


O 


74 JB 3 


10.02 


10.06 


0.09 








0 


0.03 


0 




24.83 


1085 


N 


24.01 


1083 


1884 


- 0.50 








0 


-080 


N 




24.01 


1684 


0 


2 i £6 


10.44 


1681 


- 0.93 








0 


-003 


0 




2285 


1881 


J89 


2 aiB 


1088 


18.75 


- 2.63 








0 


-283 


JB8 


2383 


23.16 


16.76 


F 


21.26 


1082 


17.13 


- 2.10 








0 


- 2.10 


F 


23.1 


2186 


17.13 


M 


1980 


1086 


18 


-386 








0 


-380 


M 


2283 


10.69 


16 


A 


2181 


17.01 


1780 


0.68 








0 


086 


A 


22 


21.01 


1780 


M 


2184 


168 


17.48 


0.56 








0 


086 


M 


2284 


2184 


17.40 


J 


22.10 


1683 


10.73 


- 0.1 








0 


- 0.1 


J 


22.13 


22.10 


16.73 


J 


23.07 


10.70 


14.78 


- 1.98 








0 


-106 


J 


21.13 


2807 


14.78 


A 


2086 


10.7 


15.71 


-089 








0 


-000 


A 


208 


2080 


1671 


8 


1680 


10.05 


14.40 


- 2.16 








0 


- 2.18 


8 


2081 


1080 


1440 


0 


1082 


13.06 


13.0 


0.64 








0 


084 


O 


1086 


1082 


133 


N 


16.08 


12.74 


1380 


184 








0 


184 


N 


20.09 


1088 


1386 


0 


2280 


12.00 


16.00 


3.4 








0 


3.4 


D 


2188 


2280 


16.06 


380 


21 J 04 


12.00 


1780 


5.03 








0 


5.03 


J 60 


29.76 


2184 


17.00 


F 


2483 


1280 


17.73 


6.04 








0 


S .04 


F 


2482 


2483 


17.73 


M 


2289 


12.73 


108 


6.77 








0 


5.77 


M 


2481 


2283 


168 


A 


2586 


1086 


2080 


0.64 








0 


0.04 


A 


2586 


2586 


2080 


M 


2780 


1084 


1982 


088 








0 


086 


M 


2483 


2780 


1082 


J 


25.44 


18.72 


1980 


084 








0 


084 


J 


2386 


2644 


1080 


3 


2687 


1889 


2080 


2.07 








0 


2.07 


J 


23.01 


26.07 


2030 


A 


2183 


1789 


1080 


080 








0 


080 


A 


23.00 


2183 


1880 


8 


2386 


1780 


10.70 


2.14 








0 


2.14 


8 


25.01 


2386 


10.70 


0 


24.16 


2081 


20.17 


0.16 


20 


086 


0 


-085 


-080 


0 


27.03 


24.10 


20.17 


N 


2587 


10.77 


1084 


087 








0 


087 


N 


27.42 


2687 


1084 


0 


26.02 


1088 


20.7 


1.12 








0 


1.12 


D 


20.4 


20.02 


20.7 


300 


20.46 


\ 0 A 7 


228 


346 








0 


348 


J 90 


3380 


20.45 


228 


F 


2686 


1087 


2289 


2.78 








0 


2.76 


F 


2084 


2600 


22.03 


M 


2782 


10.16 


2084 


189 








0 


180 


M 


27.12 


2782 


2084 


A 


2686 


20.46 


1780 


-28 


20 


087 


086 


0.76 


-282 


A 


2082 


20130 


1786 


M 


2484 


908 


10.02 


- 1.78 


20 


086 


1 


0.74 


-184 


M 


2482 


2484 


lOXB 


J 


2080 


2080 


1082 


- 4.16 


20 


082 


383 


281 


-185 


J 


2384 


2080 


1082 


J 


2786 


2183 


1084 


-489 


21 


043 


487 


984 


-045 


4 


29.14 


2786 


1084 


A 


2581 


2180 


2883 


ai 6 


21 


088 


0.01 


-081 


487 


A 


2986 


2681 


2083 


8 


34.42 


2184 


318 


1080 


21 


089 


081 


-086 


0.68 


8 


9980 


3442 


313 


0 


4184 


3780 


3080 


18 


37 


2 


086 


-186 


-086 


0 


4983 


4184 


3600 


N 


4080 


3781 


3187 


-544 


37 


4.17 


3.11 


-186 


- 8.6 


N 


4589 


4080 


9187 


0 


4380 


96 l 76 


208 


-686 


36 


48 


6.42 


4.12 


- 4.73 


0 


3082 


4380 


208 


301 


3080 


34 >« 


27.71 


-089 


34 


46 


681 


1.71 


-406 


J 91 


9480 


3089 


27.71 


F 


3281 


33.10 


2287 


- 10.06 


33 


4.75 


1186 


083 


-485 


F 


31.1 


9281 


2247 


M 


3180 


32 


1680 


- 13.01 


30 


38 


1080 


7.10 


-682 


M 


2085 


3140 


1680 


A 


20.12 


1080 


2186 


1.78 








0 


1.76 


A 


2486 


20.12 


2185 


M 


2580 


108 


2187 


287 








0 


2.07 


M 


2543 


2580 


2187 


J 


2480 


10.12 


1084 


0.72 








0 


0.72 


J 


26.1 


2489 


1084 


3 


2084 


1080 


21>«3 


284 








0 


284 


J 


258 


2084 


2143 


A 


2084 


1080 


2180 


2.6 








0 


28 


A 


27.12 


2084 


2180 


6 


20.71 


10.12 


2181 


289 








0 


280 


8 


268 


2671 


2141 


O 


2087 


2282 


2286 


0.76 


22 


0.16 


081 


-aio 


081 


O 


208 


2087 


2286 


N 


2080 


22.13 


2286 


0.45 


22 


046 


081 


-047 


-082 


N 


2981 


2080 


2286 


O 


27.12 


2180 


10.41 


-287 


21 


080 


181 


182 


-186 


0 


20.11 


27.12 


1041 


302 


20.02 


218 


1683 


-387 


21 


084 


2.77 


283 


-184 


J 92 


2281 


2082 


1623 


F 


2285 


2181 


10.70 


-183 


21 


080 


1.13 


044 


-180 


F 


2983 


2286 


10.78 


M 


2086 


21.42 


1080 


- 2.73 


21 


086 


282 


147 


-186 


M 


2382 


2086 


1689 


A 


2 aio 


1084 


20.44 


08 








0 


06 


A 


2486 


2610 


2044 


M 


20.44 


1081 


21 


189 








0 


1.00 


M 


20.14 


2044 


21 


J 


2082 


1080 


2281 


282 








0 


2.62 


4 


2782 


2082 


2281 


3 


20.42 


1084 


2186 


144 








0 


1.44 


4 


2781 


2942 


2186 


A 


2082 


10.77 


2183 


180 








0 


180 


A 


2789 


2082 


2189 


S 


2780 


10.72 


2189 


281 








0 


281 


3 


2740 


2780 


2183 


O 


27.13 


2183 


228 


a 47 


21 


083 


0.01 


- 0.02 


0.46 


0 




27.13 


223 


N 


2782 


21.74 


2047 


-187 


21 


0.10 


087 


0.30 


-080 


N 




2782 


20.47 


0 


2780 


2186 


1086 


-24 


21 


086 


1.73 


186 


-182 


D 




2780 


1086 


303 


2080 


2180 


ia 76 


- 2.78 


21 


083 


283 


1.7 


-188 


JOS 




2880 


18.76 


F 


2480 


2184 


20.16 


-180 


21 


0.06 


084 


0.10 


-187 


F 




24.00 


20.18 


M 


26.10 


2182 


2080 


-089 


21 


0.78 


083 


- 0.15 


-186 


M 




28.10 


2030 


A 


2686 


2082 


2040 


-080 


20 


0.01 


0 


-081 


-087 


A 




2686 


2040 


M 


2080 


20.7 


20.44 


-080 


20 


084 


083 


-081 


-047 


M 




2080 


20.44 


3 


20.77 


20.75 


1086 


- 1.48 


20 


083 


0.74 


041 


-187 


J 




2677 


1088 


3 


2686 


20.70 


10.1 


- 2.09 


20 


0.43 


2.11 


186 


-181 


J 




2686 


161 






















J 88-802 








T<M 








0.02 








3340 


3346 


CotMJat 


1 


0.606 


0847 






















CorMWn 


0847 


0843 


1 






















000 - J 03 




























Corwwn 


m 


0821 


1 
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Selected JP-5 Utility Curve Computation Data 



:20) 


r(LP=20) 


(1-P) 


r(HP=30) 


r=E(r) 


b 


U 


E(U) 


E(P) 


0 


0.2 


1 


-0.2 


-0.2 


3 


-0.32 


-0.32 


30 


0.1 


0.2 


0.9 


-0.2 


-0.16 


3 


-0.2368 


-0.28 


29 


0.2 


0.2 


0.8 


-0.2 


-0.12 


3 


-0.1632 


-0.24 


28 


0.3 


0.2 


0.7 


-0.2 


-0.08 


3 


-0.0992 


-0.2 


27 


0.4 


0.2 


0.6 


-0.2 


-0.04 


3 


-0.0448 


-0.16 


26 


0.5 


0.2 


0.5 


-0.2 


0 


3 


0 


-0.12 


25 


0.6 


0.2 


0.4 


-0.2 


0.04 


3 


0.0352 


-0.08 


24 


0.7 


0.2 


0.3 


-0.2 


0.08 


3 


0.0608 


-0.04 


23 


0.8 


0.2 


0.2 


-0.2 


0.12 


3 


0.0768 


1.1E-17 


22 


0.9 


0.2 


0.1 


-0.2 


0.16 


3 


0.0632 


0.04 


21 


1 


0.2 


0 


-0.2 


0.2 


3 


0.08 


0.08 


20 
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Selected WTI Utility Curve Computation Data 



=16) 


r(LP=16) 


(1-p) 


r(HP=24) 


r=E(r) 


b 


U 


E(U) 


E(P) 


AP(CP=20) 


0 


0.2 


1 


-0.2 


-0.2 


3 


-0.32 


-0.32 


24 


16 


0.1 


0.2 


0.9 


-0.2 


-0.16 


3 


-0.2368 


-0.28 


23.2 


16.8 


0.2 


0.2 


0.8 


-0.2 


-0.12 


3 


-0.1632 


-0.24 


22.4 


17.6 


0.3 


0.2 


0.7 


-0.2 


-0.08 


3 


-0.0992 


-0.2 


21.6 


18.4 


0.4 


0.2 


0.6 


-0.2 


-0.04 


3 


-0.0448 


-0.16 


20.8 


19.2 


0.5 


0.2 


0.6 


-0.2 


0 


3 


0 


-0.12 


20 


20 


0.6 


0.2 


0.4 


-0.2 


0.04 


3 


0.0352 


-0.08 


19.2 


20.8 


0.7 


0.2 


0.3 


-0.2 


0.08 


3 


0.0608 


-0.04 


18.4 


21.6 


0.8 


0.2 


0.2 


-0.2 


0.12 


3 


0.0768 


1.1E-17 


17.6 


22.4 


0.9 


0.2 


0.1 


-0.2 


0.16 


3 


0.0832 


0.04 


16.8 


23.2 


1 


0.2 


0 


-0.2 


0.2 


3 


0.08 


0.08 


16 


24 
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